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Food  and  Drug  Administration 

[  21  CFR  Parts  601, 610,  and  650  ] 
[Docket  No.  76N-04801 
SKIN  TEST  ANTIGENS 

Proposed  Implementation  of  Efficacy 
Review 

AGENCY:  Food  and  Drug  Administra¬ 
tion. 

ACTION:  Proposal. 

SUMMARY :  The  Pood  and  Drug  Admin¬ 
istration  (FDA)  is  proposing  to  amend 
the  biologi(»  regulations  in  response  to 
the  report  of  the  Advisory  Review  Panel 
on  the  safety,  effectiveness,  and  labeling 
of  skin  test  antigens.  Additionally,  on 
the  basis  of  the  Panel’s  findings  and  rec¬ 
ommendations,  the  Commissioner  of 
Food  and  Drugs  is  annoimcing  his  con¬ 
clusions  on  those  products  in  Category 
II  (unsafe,  ineffective,  or  misbranded) 
and  Category  IIIB  (off  the  market  pend¬ 
ing  completion  of  studies  permitting  a 
determination  of  effectiveness) .  .  The 
licenses  for  products  in  Category  II  have 
already  been  revo'tied  at  the  request  of 
the  license  holder.  On  or  before  October 
31,  1977.  the  Commissioner  will  publish 
notices  of  opportunity  for  hearing  to  re¬ 
voke  the  licenses  for  products  in  Cate¬ 
gory  IIIB.  The  Commissioner  is  also  an¬ 
nouncing  his  conclusions  as  to  those 
products  in  Category  I  (safe,  effective, 
and  not  misbranded)  and  Category  niA 
(on  the  market  during  further  studies 
in  support  of  effectiveness)  and,  by  this 
proposal,  is  inviting  comments  and  the 
submission  of  views  and  additional  data 
on  the  status  of  these  products. 

DATES:  Comments  by  November  29, 
1977. 

ADDRESS:  Written  comments  to  the 
Hearing  Clerk  (HFC-20) ,  Food  and  Drug 
Administration,  Room  4-65,  5600  Fishers 
Lane,  Rockville.  Md.  20857. 

FOR  FURTHER  INFORMATION  CON¬ 
TACT: 

A1  Rothschild,  Bureau  of  Biologies 
(HFB-620).  Food  and  Drug  Admin¬ 
istration,  Department  of  Health,  Edu¬ 
cation,  and  Welfare,  8800  Rockville 
Pike,  Bethesda,  Md.  20014  (301-443- 
1920) . 

SUPPLEMENTARY  INPORMA’HON: 
In  the  Federal  Register  of  February  13, 
1973  (38  FR  4319),  the  Commissioner 
issued  $  601.25  (21  CFR  601.25)  concern¬ 
ing  pr(x;edures  for  review  of  safety,  ef¬ 
fectiveness,  and  labeling  of  biolo^cal 
products  licensed  prior  to  July  1.  1972. 
The  biological  products  reviewed  were 
assigned  to  one  of  tiie  following  cate¬ 
gories:  (a)  Bacterial  vaccines  and  bac¬ 
terial  antigens  bearing  labeling  stating 
“No  U.S.  Standards  of  Potency,”  (b)  bac¬ 
terial  vaccines  and  toxoids  with  stand¬ 
ards  of  potency,  (c)  viral  vaccines  and 
rickettsial  vaccines,  (d)  allergenic  ex¬ 


tracts.  (e)  skin  test  antigens,  (f)  blood 
and  blood  derivatives. 

Pursuant  to  S  601.25,  the  Commissioner 
assigned  responsibility  for  the  initial  re¬ 
view  of  each  of  the  biological  product 
categories  to  a  separate  independent  ad¬ 
visory  panel  consisting  of  qualified  ex¬ 
perts  to  insure  objectivity  of  the  review 
and  public  confidence  in  the  use  of  these 
products.  The  Commissioner  charged 
each  panel  to  (1)  evaluate  the  safety 
and  effectivene.ss  of  the  biological  prod¬ 
uct,  (2)  review  the  labeling  of  the  biolog¬ 
ical  product,  and  (3)  advise  him  on 
which  biological  products  under  review 
are  safe,  effective,  and  not  misbranded, 
in  the  form  of  an  advisory  review  panel 
report  to  the  Commissioner.  The  ad- 
vi»ry  review  panel  report  is  to  include  a 
statement  classifying  products  into  1  of 
3  categories. 

Category  1  designates  those  biological 
pr(xiucts  (ietermined  by  the  panel  to  be 
safe,  effective  and  not  misbranded.  The 
panel  statement  may  include  any  condi¬ 
tion  relating  to  active  components,  label¬ 
ing,  tests  required  prior  to  release  of 
batches,  product  standards,  or  other  con¬ 
ditions  necessary  or  appropriate  for  their 
safety  and  effectiveness. 

Category  II  designates  those  biological 
products  determined  by  the  panel  to  be 
unsafe  or  ineffective  or  to  be  misbranded. 

Category  III  designates  those  biolog¬ 
ical  products  determined  by  the  panel 
not  to  fall  within  either  Category  I  or  II 
on  the  basis  of  the  panel’s  conclusion 
that  the  available  data  are  Insufficient  to 
classify  such  biological  products,  and  for 
which  further  testing  is  therefore  re¬ 
quired.  Those  biological  products  in 
Category  III  for  which  continued  licens¬ 
ing,  manufacturing,  and  marketing  are 
recommended  are  designated  as  Cate¬ 
gory  III  A.  Those  biological  products  in 
Category  HI  for  which  revocation  of  the 
license  is  recommended  (and  thus  deny¬ 
ing  continued  manufacturing  and  mar- 
keting)  are  designated  as  Category  IHB. 
The  recommendation  for  either  Category 
IHA  or  IIIB  is  based  on  an  assessment  of 
the  present  evidence  of  safety  and  effec¬ 
tiveness  of  the  product  and  the  potential 
benefits  and  risks  likely  to  result  from 
the  continued  use  of  the  product  for  a 
limited  peri(xl  of  time  while  the  questions 
raised  concerning  the  product  are  being 
resolved  by  further  study. 

Subsequently,  in  the  Federal  Register 
of  February  26.  1974  (39  FR  7445),  the 
Commissioner  requested  that  interested 
persons  nominate  qualified  experts  to 
serve  on  the  Panel  on  Review  of  Skin 
Test  Antigens.  In  addition,  the  Com¬ 
missioner  solicited  submission  of  data 
pertinent  to  these  products  to  facilitate 
review  of  safety,  effectiveness,  and  label¬ 
ing  of  these  products  and  to  provide  all 
interested  persons  an  opportimlty  to  pre¬ 
sent,  for  consideration  by  the  Panel,  the 
best  information  available  to  support  the 
stated  claims  for  skin  test  antigens. 

Data  and  Information  submitted  pur¬ 
suant  to  the  February  26,  1974,  notice 
and  falling  within  the  provisions  of  18 
U.S.C.  552(b)  or  21  U.S.C.  331  (J)  have 
been  handled  sis  confidential.  However, 


with  the  publication  of  this  proposed  im¬ 
plementation  and  the  full  report  of  the 
panel,  such  data  and  information  will, 
pursuant  to  9  601.25(b)(2),  be  made 
publicly  available  October  31,  1977,  and 
may  be  viewed  at  the  office  of  the  Hear¬ 
ing  Clerk,  except  to  the  extent  that  the 
person  submitting  the  data  demonstrates 
that  such  data  still  fall  within  one  or 
more  of  the  confidentiality  provisions. 
Accordingly,  any  such  comments  con¬ 
cerning  confidentiality  should  be  sub¬ 
mitted  by  October  31,  1977,  to  Office  of 
Efficacy  Review  (HPB-5).  Bureau  of 
Biologies,  8800  Rockville  Pike,  Bethesda, 
Md.  20014. 

The  Commissioner  appointed  the  fol¬ 
lowing  Panel  to  review  the  data  and 
information  submitted,  and  to  prepare 
a  report  on  the  safety,  effectiveness,  and 
labeling  of  skin  test  antigen  biological 
products: 

Panel  Chairman,  John  A.  Sbarbaro,  M.D., 
M.P.H.,  Director  of  Public  Health  and  Deputy 
Director  for  Medical  Affairs,  Denver  Depart¬ 
ment  of  Health  and  Hospitals;  Associate 
Professor  of  Medicine  and  Preventive  Medi¬ 
cine,  University  of  Colorado  School  of  Medi¬ 
cine. 

Charlotte  C.  Campbell,  D.Sc.,  Professor  of 
Medical  Sciences,  Southern  Illinois  Univer¬ 
sity  School  of  Medicine. 

George  W.  Comstock,  M.D.,  Professor  of 
Epidemiology,  The  Johns  Hopkins  School  of 
Hygiene  and  Public  Health. 

Fred  S.  Kantor,  M.D.,  Professor  of  Medi¬ 
cine,  Yale  University  School  of  Medicine. 

George  S.  Kobayashi,  Ph.D.,  Associate  Pro¬ 
fessor,  Division  of  Dermatology,  Department 
of  Internal  Medicine,  Washington  University 
School  of  Medicine. 

John  E.  Salvagglo.  M.D.,  Henderson  Profes¬ 
sor  of  Medicine,  Tulane  Medical  School, 

Emanuel  Wollnsky,  M.D„  Professor  of 
Medicine,  Case  Western  Reserve  University, 
Director  of  Microbiology,  Cleveland  Metro¬ 
politan  General  Hospital, 

The  Panel  was  first  convened  on  June 
25,  1974,  in  an  organizaitonal  meeting. 
Working  meetings  were  held  on  Septem¬ 
ber  20  and  21,  October  18  and  19,  No¬ 
vember  22  and  23.  1974,  and  January  10 
and  11,  February  28  and  March  1,  April 
18  and  19.  June  6  and  7,  August  1  and 
2,  September  26  and  27,  and  Decem¬ 
ber  5  and  6,  1975. 

Three  nonvoting  liaison  representa¬ 
tives  served  on  the  Panel.  Ms.  Cfithy 
Sulzberger,  nominated  by  the  Consumer 
Action  for  Improved  Pood  and  Drugs 
organization,  served  as  the  consumer 
representative.  John  G.  Adams,  Ph.D., 
nominated  by  a  number  of  producers 
with  products  under  review  by  the 
Panel,  served  as  the  industry  representa¬ 
tive.  Karl  Bambach,  Ph.D.,  substituted 
for  Dr.  Adams  in  his  absence. 

Clay  Sisk,  U.S.  Public  Health  Service, 
served  as  Executive  Secretary  to  the 
Panel.  Morris  Schaeffer,  MX).,  PhD., 
participated  in  the  Panel  meetings  in 
his  capacity  as  Director,  Office  of  Efficacy 
Review,  Bureau  of  Biologies,  Food  and 
Drug  Administration. 

The  ffdlowing  individuals  were  given 
an  opportunity  to  appear  before  the 
Pand  to  express  their  views  either  at 
their  own  or  the  Panel’s  request: 
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\9»lUr  B.  AahXord,  Fb  J>. 

SoUroa  D.  Cbapai— ,  Ph  J3. 

Murray  S.  Coopar.  Ph  JJ.  _ 

Pbyina  Q.  ■dwartfa,  M  MPR 
Lanrcnce  S.  Farer,  M.D..  MPH 
Kenneth  Heirnuum.  M 
BUtIo  Landl,  Pb  J}. 

Stephen  A.  Szumakl,  Ph.D. 

No  person  who  so  requested  was  denied 
an  opportunity  to  appear  before  the 
Panel. 

The  following  firms  made  submissions 
relating  to  the  Indicated  products: 

SCBMISSIONS  BT  PiBMS  , 

Firm  Lictnsed  products 

Bureau  ol  Laborato-  HUtoplasmln. 
rles,  Michigan  De¬ 
partment  of  Public 
Health,  Lansing, 

Mich.  48814^. 

Connaught  Laborato¬ 
ries,  Ltd.,  Willow-  Tuberculin,  PPD. 
dale,  Ontario,  Can¬ 
ada. 

Cutter  Laboratories, 

Inc.,  Berkeley,  Calif.  Coccldloldln. 

94710. 

Ell  Lilly  &  Co.,  Green-  Mumps  Skin  Test 
field,  Ind,  46140.  Antigen.  Tuber¬ 

culin,  Old. 

latrlc  Corp.,  Tempe,  Coccldloldln. 

Arls.  86282. 

Instltut  Merleux,  Lyon  Tuberculin,  Old. 

(2e).  France  Lederle  Hlstoplasmln,  Lym- 
Laboratorlea  Dlvl-  phogranuloma 

Sion,  American  Cy-  Venereum  Antl- 

anamld  Co.,  Pearl  gen,  Trlchlnella 

River,  N.T.  10965.  Extract.  Tubercu¬ 

lin,  Old. 

kfassachusetts  Public  Diphtheria  Toxin 
Health  Biologies  for  Schick  Test, 

Laboratories.  Boe-  Tuberculin,  Old. 

ton,  Mass.  02130. 

Parke  Davis  &  Co.,  De-  Histoplasmln,  Tu- 
trolt,  Mich.  48232.  berculln,  PPD. 

Texas  State  Depart-  Diphtheria  Toxin 
ment  of  Health,  Aus-  for  Schick  Test, 

tin,  Tex.  78756.  Schick  Test  Con¬ 

trol,  Tuberculin, 
Old. 

No  data  were  submitted  on  the  prod¬ 
ucts  listed  below  for  which  licenses  were 
111  effect  as  of  September  27,  1975.  al¬ 
though  It  aiHiears  that  these  products 
have  not  been  manufactured  sliice  mld- 
1973. 

Lxcznsed  Pboducts  Not  Being  Makketed 
Firm 

Licensed  products 

Parke  Davis  &  Co..  De-  Diphtheria  Toxin 
troit,  Mich.  48232.  for  Schick  Test, 

E.  R.  Squibb  &  Sons,  Tuberculin,  Old. 
Inc.,  New  Bruns-  Lymphogranuloma 
wick,  N.Y.  08903.  Venereum  Anti¬ 

gen. 

The  Panel  has  thoroughly  reviewed 
the  literature  and  various  data  submis¬ 
sions  and  has  considered  all  pertinent 
data  and  information  submitted  through 
December  5,  1975,  In  arriving  at  the  fol¬ 
lowing  conclusions  and  recommenda¬ 
tions: 

Basis  of  Ev'aluation 

Recognition  of  tlie  relationship  be¬ 
tween  microorganisms  and  the  human 
host  is  a  relatively  new  development  in 
the  long  history  of  mankind.  Less  than 
100  years  of  intensifying  Investigations 
has  revealed  that  contact  between  man 


and  an  infecting  agent  can  range  in  re¬ 
sults  from  imperceptible  and  transient, 
but  harmless,  multitdication  within  the 
host  to  overwhelming  infection  resulting 
In  death  of  the  host.  Although  any  mi¬ 
croorganism  capable  of  multiplying  in 
man  is  a  potential  threat,  the  vast  ma¬ 
jority  of  these  agents  are  quickly  sub¬ 
dued  by  man’s  natural  Immune  mech¬ 
anisms.  Once  having  come  in  contact 
with  the  infecting  microorganism,  the 
host  may  become  "sensitized”  to  the  in¬ 
fecting  agent  or  components  of  the  in¬ 
fecting  agent.  This  “sensitization”  is  part 
of  the  host  Immune  system.  Some  micro¬ 
organisms  such  as  Mycobacterium  tuber¬ 
culosis  pose  a  serious  and  lifelong  threat 
to  the  host,  despite  such  "sensitization.” 

The  ablity  to  identify  whether  an  in¬ 
dividual  has  experienced  or  is  experienc¬ 
ing  invasion  by  a  specific  microorganism 
is  often  of  medical  significance.  One  of 
the  earliest  developed  methods  through 
which  this  relationship  between  the  host 
and  parasite  can  be  ascertained  is  the  in¬ 
jection  of  cellular  components  of  the 
suspected  microorganism  into  the  skin 
of  the  presumed  host.  The  concept  un¬ 
derlying  this  test  Is  relatively  simple: 
Components  (antigens)  capable  of  elicit¬ 
ing  response  by  “sensitized”  immune  de¬ 
fenses  of  the  body  should  be  easily  iden¬ 
tified  when  placed  in  a  small  confined 
area  of  the  skin  where  the  reaction  by 
the  host  defensive  system  can  be  meas¬ 
ured.  A  definite  response  (positive  reac¬ 
tion)  indicates  contact  and  interaction 
between  the  individual  and  the  specific 
microorganism  or  an  antigenically  re¬ 
lated  one. 

Initially,  this  testing  process  was 
grossly  crude,  involving  the  use  of  ill- 
defined  antigens  thought  to  be  derived 
from  specific  microorganisms  but  often 
including  components  of  other  sub¬ 
stances  such  as  those  used  to  grow  or 
prepare  the  microorganism  for  skin  in¬ 
jection.  While  experience  and  scientific 
advances  have  permitted  the  gradual  re¬ 
fining  of  many  of  these  earlier  products, 
the  state  of  the  art  still  encomiiasses  a 
wide  range  of  products  of  varying  purity 
and  potency. 

In  evaluating  these  products  for  both 
safety  and  effectiveness,  the  Panel  first 
defined  the  characteristics  of  an  ideal 
skin  test  antigen.  A  perfect  skin  test 
should  be  sensitive  enough  to  Identify 
every  individual  who  has  interacted  with 
a  partlciilar  microorganism,  yet  specific 
enough  to  identify  only  those  individ¬ 
uals.  At  least  three  variables  contribute 
to  the  effectiveness  of  the  skin  test 
process : 

(1)  Immunological  system.  TTie  vari¬ 
able  introduced  by  the  Individual  human 
immunological  response  system  is  be¬ 
yond  the  scope  of  this  Panel.  However, 
general  immune  deficiencies  and  poorly 
understood  findings  such  as  specific  en¬ 
ergy  (nonreactivity  to  a  specific  antigen) 
are  medical  realities  that  complicate  this 
testing  process.  Gradations  of  these  enti¬ 
ties  imdoubtedly  exist,  adding  further  to 
the  impact  of  this  test  variable.  While  of 
significance  In  a  single  setting,  these  fac¬ 
tors  should  have  little  effect  on  the  over¬ 
all  test  product  or  on  the  epidemiological 


conclusions  arising  from  use  of  the  skin 
test. 

(2)  Teii  material.  Ideally,  the  antigen 
used  in  a  skin  test  process  should  be  iden¬ 
tical  from  production  lot  to  production 
lot.  an  acccxnpllshment  that  can  (mly  be 
achieved  if  the  exact  chemical  composi¬ 
tion  of  the  antigen  has  been  identified 
and  can  be  reproduced.  Additionally,  to 
Insure  eqi^ty  of  biological  impact  by 
productiem  batches,  evidence  of  identi¬ 
cal  antigenicity  should  be  cwifirmed  in 
an  animal  model  prov«i  to  correlate  with 
the  human  system.  To  be  accurate,  this 
animal  model  requires  the  existence  of  a 
reference  standard  which  has  been  eval¬ 
uated  in  human  population  groups  and 
against  which  new  production  lots  can  be 
compared.  Data  must  exist  confirming 
the  permanent  stability  of  the  reference 
standard.  Similarly,  sin  ideal  skin  test 
antigen  would  remain  stable  over  a  de¬ 
fined  time,  neither  changing  through 
chemical  decomposition  nor  adsorption 
to  container  walls. 

Serious  reconsideration  must  be  given 
to  any  test  material  (antigen)  which  can 
alter  the  immunological  system  when  de¬ 
posited  into  a  small  confined  area  of  hu¬ 
man  skin.  Material  which  causes  the  de¬ 
velopment  of  a  lifelong  immimologlcal 
response  when  there  has  been  no  inter¬ 
action  between  host  and  microorganism 
is  unsuitable  for  skin  test  use.  Such  ma¬ 
terial  may  be  valuable  as  a  vaccine,  but 
not  as  a  diagnostic  tool.  Even  a  transient 
effect  (m  an  immune  system  which  has 
not  had  experience  with  the  source  mi¬ 
croorganism  is  a  serious  drawback  to  use 
of  the  test  material  as  a  skin  test  anti¬ 
gen. 

In  addition  to  not  inducing  an  immune 
response,  the  ideal  skin  test  antigen 
sh(^d  not  augmoit  or  boost  the  reac¬ 
tion  resulting  from  a  previous  interac¬ 
tion  bet^A'een  host  ami  microorganism. 
Utafortimately,  this  phenomenon  is  not 
unusual  and  probably  results  more  from 
the  stimulation  or  re-awakening  of  a 
"sensitized”  immune  system,  diminished 
from  years  of  noncontact  with  the  spe- 
fic  microorganism,  rather  than  from  any 
characteristic  of  skin  test  antigen  ma¬ 
terial  Its^.  Ideally,  the  antigen  depos¬ 
ited  Into  the  skin  should  be  capable  of 
being  complete  eliminated  by  the  host. 

Finally,  the  solution  (diluent)  into 
which  the  testing  material  is  dissolved 
must  neither  sensitize  the  Immune  sys¬ 
tem  nor  ^kit  any  other  fMm  of  host  re¬ 
action,  local  or  s3rstemic.  These  attributes 
should  also  characterize  the  preservative 
used  in  the  product. 

(3)  Test  method.  An  ideal  test  method 
reotuires  the  simple  and  reproducible  de¬ 
posit  of  an  accurate  amount  of  test  an¬ 
tigen  into  a  selective  skin  site  of  the  host. 
The  immime  response  (reaction)  elicited 
by  this  antigen  should  be  easily  meas¬ 
ured:  round  or  sufficiently  symmetrical 
and  uniform  in  shape  so  that  a  single 
diameter  is  a  reliable  indicator  of  reac¬ 
tion  size.  The  boundaries  of  the  reaction 
should  be  clear-cut  for  ease  of  measure¬ 
ment.  Fhrthermbre,  the  range  of  reaction 
sizes  should  be  large  enough  to  permit 
quantitative  dose  response  studies.  The 
response  miist  remain  unchanged  tor  a 
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defined  Lime,  preferably  over  a  24-hour 
period,  thereby  allowing  for  flexibility  In 
the  time  for  completing  the  measure¬ 
ment  (reading)  of  the  test  response. 

The  conceptualization  of  these  char¬ 
acteristics  of  the  ideal  effective  skin  test 
IS  outlined  as  follows: 

Ideal  Skin  Test  Antigen 

1  Product.  The  purpose  of  an  Ideal  skin 
test  antigen  is  to  safely  measure  skin  test 
reactivity  which  Indicates  the  presence  or 
absence  of  specific  Immunologic  experience. 

2.  Analysis. — (a)  Effectiveness. — The  ideal 
skin  test  antigen  should  Identify  all  indi¬ 
viduals  with  specific  immunologic  experi¬ 
ence  (sensitivity),  and  Identify  only  Indi¬ 
viduals  with  specific  Immunologic  experi¬ 
ence  (specificity). 

CHARACTEaiSTlCS  OF  EFFECTIVENESS 

I  i>  Test  material: 

(1)  Defined  chemical  composition 

(2)  Reproducibility  from  lot  to  lot. 

(3)  Standard izable  in  laboratory  system. 
Laboratory  system  correlates  to  system  In 
humans. 

(4)  Stable. 

(d)  Nonsensitizing  (at  dosage  recom¬ 
mended)  ; 

(a)  Does  not  Induce  Immunologic  re¬ 
sponse. 

(b)  Does  not  augment  Immunologic  re¬ 
sponse. 

(6)  Eliminated  by  host. 

(7)  Diluent  nonsensitizing  and  causes  no 
reaction. 

(11)  Test  Method: 

(1)  Application  of  test: 

(a)  Simple. 

(b)  Accurate  dosage  (amount  of  material/ 
unit  volume). 

(2)  Measurement  of  test: 

(a)  Roimd  reaction. 

(b)  Cfiear-cut  boundary. 

'(3)  Quantitative  dose  response.  Sufficient 
range  of  reaction  size. 

(4)  Duration  of  reaction.  Refined  time 
course  for  the  positive  reaction. 

The  Panel  also  defined  the  charac¬ 
teristics  of  safety  associated  with  the 
ideal  skin  test.  Such  a  product  would  be 
documented  as  producing  no  adverse 
effect — immediate  or  long  term,  local¬ 
ized  or  systemic,  major  or  minor. 

Experience  suggests,  however,  that 
while  immediate  adverse  effects  may  be¬ 
come  quickly  apparent  and  easily  docu¬ 
mented,  the  long  term  impact  of  a 
subtle  genetic  change  or  a  slow  growing 
virus  may  not  be  recognized  if  appropri¬ 
ate  tests  are  not  available  or  are  not 
utilized.  Moreover,  the  human  host  has 
only  a  limited  variety  of  responses  by 
which  it  can  evidence  local  damage  or 
systemic  malfunction.  As  a  result,  ad¬ 
verse  reactions  arising  from  a  specific 
product  may  be  easily  but  erroneously 
attributed  to  a  different  source,  and  the 
real  correlation  never  identified.  Thus, 
while  by  no  means  ideal  and  frequently 
inadequate,  animal  and  laboratory  sys¬ 
tems  are  often  the  only  available  tools  by 
which  the  safety  of  a  product  can  be 
estimated. 

Considering  the  minute  quantity  of 
material  used  in  the  skin  test  process  and 
its  placement  in  a  localized  area  of  the 
skin,  the  Panel  believes  that  it  is  highly 
unlikely  that  any  of  the  products  re¬ 
viewed  have  intrinsic  mutagenic  or 
teratogenic  properties.  However,  the 


ideal  test  material  would  be  shown  to  be 
free  of  all  contaminants,  including 
microbial  agents.  Hie  test  material 
should  not  be  harmful  to  the  individual. 

The  ideal  test  method  would  be  pain¬ 
less.  nonlnjurious,  and  bloodless. 

The  outline  of  the  conceptualization  of 
the  characterizations  of  the  ideal  effec¬ 
tive  skin  test  continues  as  follows: 

(b)  Safety.  (1)  Product  does  not  cause: 

(1)  Anaphylaxis. 

(2)  Severe  skin  reaction. 

(3)  Constitutional  symptoms. 

(4)  Carcinogenic  effects. 

(5)  Teratogenic  effects. 

(6)  Mutagenic  effects. 

(7)  Sensitization  to  product. 

(8)  Pain. 

(9)  Skin  Irritation. 

(10)  Scarring. 

(11)  Change  In  pigmentation. 

(12)  Reactivation  of  disease. 

(13)  Interference  with  action  of  other 
medications. 

(II)  Test  material: 

(1)  Free  of  live  microbial  agents  (steril¬ 
ity)  : 

(a)  Bacterial 

(b)  Viral. 

(c)  Mycoplasma 

(d)  Fungi. 

(e)  Other. 

(2)  Free  of  other  contaminants  (purity) : 
(o)  Microbial  (nonalive). 

(b)  Nonmlcrobial. 

(3)  Eliminated  by  host. 

(4)  Nontoxic: 

(a)  By  human  experience. 

(b)  By  best  avaUable  tests. 

(III)  Test  method; 

(1)  Painless. 

(2)  Nonlnjurious.  -  " 

(3)  Bloodless. 

All  products  submitted  to  the  Panel  on 
Review  of  Skin  Test  Antigens  were  com¬ 
pared  to  this  conceptual  model  of  the 
ideal  skin  test  and  evaluated  for  both 
safety  and  effectiveness.  Any  variance 
from  the  ideal  was  thoroughly  reviewed 
and  documented. 

The  biological  product  licenses  for 
Diphtheria  Toxin  for  Schick  Test  by  the 
Parke;  Davis  and  Co.,  Lymphogranuloma 
Venereum  Antigen  by  E.  R.  Squibb  and 
Sons,  Inc.,  and  Tuberculin,  Old,  by  ^rke, 
Davis  and  Company  are  still  listed  as 
being  in  effect  by  the  Bureau  of  Biologies 
as  of  April  29, 1977,  although  it  Is  under¬ 
stood  that  the  products  are  not  being 
marketed.  No  data  were  submitted  to 
this  Panel  for  review,  therefore,  these 
products  may  not  be  determined  to  fall 
within  either  Category  I  or  Category  II. 
If  products  were  to  be  marketed  under 
these  licenses,  there  are  no  data  avail¬ 
able  to  the  Panel  to  indicate  that  the 
safety  and  effectiveness  of  the  products 
and  the  potential  benefits  and  risks  are 
such  that  marketing  should  be  permitted 
for  a  period  of  time  while  such  data  are 
being  devploped.  Therefore,  it  is  recom¬ 
mended  that  these  products  be  placed 
in  Category  UIB  and  that  the  licenses 
be  placed  in  suspension  or  be  revoked 
unless  sufficient  data  are  submitted  to 
the  Bureau  of  Biologies  to  answer  the 
questions  raised  for  similar  products  re¬ 
viewed  in  this  report. 

For  each  product  reviewed,  a  Generic 
Statement  was  prepared  evaluating  the 
product  in  general  terms.  This  is  followed 


by  a  review  which  evaluates  each  manu¬ 
facturer’s  specific  licensed  biological 
product  and  concludes  with  the  Panel’s 
recommendations.  The  following  Generic 
Statements  and  reviews  were  submitted; 

COCCIDIOIDIN 
GENERIC  STATEMENT 

’The  principal  use  of  coccidioidin  is  as 
a  skin  test  reagent  to  detect  delayed  hy¬ 
persensitivity  or  cell  mediated  Immunity 
reactions  In  Individuals  who  have  had 
immunologic  experience  with  Coccidi- 
aides  immitis.  The  coccidioidin  test  is  not 
100  percent  sensitive  since  some  infected 
subjects  do  not  react  to  it.  Both  the  clini¬ 
cal  form  of  the  disease  and  the  time  of 
testing  after  acquisition  of  infection  are 
important  in  development  of  positive  re¬ 
actions.  Most  patients  with  nonprogres¬ 
sive  primary  coccidioidomycosis  develop 
positive  delayed  skin  tests  within  the  1st 
week  following  Illness,  and  virtually  all 
patients  become  reactive  after  the  3d 
week  of  Illness  (Ref.  2) .  Patients  with  ex¬ 
tensive  pulmonary  cavitation  due  to  coc- 
•cidioidomycosis  may  not  demonstrate 
positive  delayed  skin  tests  and  those  with 
severe  disseminated  disease  are  often 
anergic,  failing  to  react  to  coccidioidin 
as  well  as  to  other  delayed  hypersensi¬ 
tivity  intradermal  skin  test  agents  (Refs. 

3  through  5) .  Cross  reactivity  Is  observed 
in  some  animals  infected  with  Nocardia 
asteroides,  Aspergillus  terreus,  and  As- 
pcrgillus  fumigatus  (Ref.  6).  Although 
coccidioidin  appears  to  be  more  specific 
than  other  skin  test  agents  such  as  his- 
toplasmin  and  blastomycln,  cross  reac¬ 
tions  with  histoplasmin  (Refs.  7  and  8) 
may  be  sufficiently  common  in  clinical 
practice  to  be  important. 

There  is  considerable  variation  in 
batch  to  batch  potency  of  coccidioidin 
but  the  product  is  apparently  quite 
stable.  The  coccidioidin  product  when 
inoculated  subcutaneously  in  Freimd’s 
complete  adjuvant  can  sensitize  rabbits. 
’The  product  seems  safe,  and  side  effects 
have  been  mentioned  only  rarely  in  spite 
of  tens  of  thousands  of  tests  alluded  to  in 
various  published  reports.  It  may  induce 
occasional  imcomfortable  local  reactions 
with  vesiculatlon,  and  may  rarely  ex¬ 
acerbate  erythema  nodosum  reactions. 
Only  two  instances  of  anaphylaxis-like 
reactions  have  been  reported  (Refs.  9  and 
10) .  The  product  contains  thimerosal,  an 
organic  mercurial  which  can  sensitize. 

In  general,  coccidioidin  testing  is  useful 
for  epidemiologic  surveys  and  in  medical 
diagnosis  by  identifying  persons  with 
past  or  present  infection  with  C.  immitis, 
altliough  negative  reactions  in  serious 
systemic  forms  of  the  disease  may  pose  a 
problem  in  clinical  practice. 

Coccidioidin  skin  test  reagent  is  pre¬ 
pared  from  a  culture  filtrate  of  the  my¬ 
celial  phase  of  C.  immitis.  which  is  grown 
on  synthetic  medium  containing  aspara¬ 
gine.  The  major  active  principle  of  coc¬ 
cidioidin  appears  to  be  a  glycoprotein 
complex  with  a  molecular  weight  of  31.- 
700  (Ref.  1).  Coccidioidin  is  assayed  in 
humans  by  comparing  reactions  from  the 
newly  produced  product  with  those  pro¬ 
duced  by  the  currently  available  Bureau 
of  Biologies  standard.  The  product  is  dls- 
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peiised  in  liquid  form  in  multiple  doee 
vials  In  concentrations  of  1:100  and  1:10. 

Coccidioides  immitis,  a  dimorphic  fun¬ 
gus,  Is  usually  found  in  lesions  as  a 
spherule  and  there  is  some  evidence  that 
a  preparation  similar  to  coccidioidin, 
namely  “spherulin,*  may  ultimately  pro¬ 
vide  a  more  sensitive  skm  test  than  coc¬ 
cidioidin. 

PRODUCT  REVIEW 

The  natural  habitat  of  C.  immitis  Is  In 
the  soil  of  an  area  with  a  hot.  semi-arid 
environment.  It  is  among  the  most  viru¬ 
lent  of  the  fungal  pathogens.  The  highly 
endemic  areas  of  disease  include  the 
southwestern  United  States  and  northern 
Mexico,  with  endemic  foci  in  Central 
America,  Venezuela,  Colombia,  Paraguay, 
and  Argentina.  In  addition  the  disease 
has  been  reported  to  occur  in  Russia, 
central  Asia,  Nigeria,  and  Pakistan,  but 
these  reports  still  await  confirmation 
(Ref.  37). 

Coccidioidomycosis  is  usually  a  benign, 
Inapparent,  or  mild  respiratory  infection 
which  resolves  rapidly.  Rarely,  the  dis¬ 
ease  is  a  severe  disseminating  mycosis 
with  a  high  fatality  rate.  Recovery  from 
the  mild  forms  of  the  disease  usually  re¬ 
sults  in  lifelong  immunity  to  reinfection. 
If  infection  is  established,  the  disease 
may  progress  as  a  chronic  pulmonary 
condition  or  as  a  systemic  disease  in¬ 
volving  the  meninges,  bones,  joints,  and 
subcutaneous  and  cutaneous  tissues. 
Such  involvement  is  characterized  by  the 
formation  of  burrowing  abscesses.  The 
initial  tissue  response  and  that  found  in 
rapidly  disseminating  disease  is  suppura¬ 
tion.  However,  in  established  chronic  and 
slowly  advancing  Infection,  a  granulo¬ 
matous  reaction  is  found,  with  some 
areas  showing  a  mixed-type  cellular  in¬ 
filtrate. 

Coccidioidin  skin  test  reagent  is  used 
as  a  diagnostic  aid  based  on  the  fact  that 
it  causes  delayed  hypersensitivity  skin 
reactions  in  persons  who  have  had  im¬ 
munologic  experience  with  the  organism. 
Historically,  there  have  been  scattered 
reports  of  materials  used  for  purposes 
of  skin  testing  dating  to  1915,  but  the 
first  substantial  use  of  coccidioidin  was 
in  1928  (Ref.  11).  Several  coccidioidin 
.skin  test  preparations  were  developed 
following  this,  but  their  development 
was  often  ccnnplicated  by  the  problem 
of  maintaining  cultures  on  synthetic 
medium  for  many  months  in  order  to 
produce  potent  batches  (media  which 
allow  rapid  growth  often  introduced 
foreign  protein  contaminants  into  the 
the  final  skin  test  product).  This  prob¬ 
lem  was  ultimately  solved  by  using  a 
modification  of  the  synthetic  medium 
employed  for  production  of  tuberculin 
in  the  manufacture  of  c(x;cidioidin 
(Ref.  3) .  In  essence,  this  medium  is  still 
used  by  both  of  the  current  commercial 
producers  of  coccidioidin,  namely  Cut¬ 
ter  Laboratories  and  latric  Corporation. 
Initially,  investigators  used  multiple 
strains  of  coccidioidin  as  the  original 
inoculant  because  of  possible  antigenic 
variations.  At  present,  the  commercial 
producers  Inoculate  individually  and 
p(X)l  growths  later.  (The  latrlc  Corpo¬ 
ration  produces  Its  skin  test  antigen 


from  a  supernatant  of  mycelial  mat 
made  from  9  different  strains  of  the  or¬ 
ganism  whereas  Cutter  Laboratories 
uses  57  strains.)  Hie  number  of  strains 
employed  may  not  be  critical,  however, 
since  there  Is  prohEtbly  little  strain  anti¬ 
genic  difference.  After  the  sterile  filtrate 
Is  diluted  to  desired  concentration,  thl- 
merosal  Is  added  to  a  final  1 : 10,000  con¬ 
centration.  The  standard  stock  solution 
Is  diluted  to  be  bioequivalent  to  the 
reference  coccidioidin  (1:100).  Individ¬ 
uals  who  do  not  respond  to  the  1:100 
dose  may  be  tested  with  the  tenfold 
stronger  concentration  (1:10  dose).  In¬ 
dividuals  with  considerable  hypersensi¬ 
tivity,  such  as  those  with  recent  coccidi¬ 
oidal  erythema  nodosum,  may  be  tested 
with  dilutions  higher  than  the  1:100 
dose  (e.g.,  1:1000  or  greater). 

(a)  Effectiveness.  With  regard  to  sen¬ 
sitivity  (ability  of  the  skin  test  material 
to  identify  all  individuals  with  specific 
immunologic  experience)  the  coccidi¬ 
oidin  delayed  skin  test  appears  to  be  ade¬ 
quate  but,  as  In  the  case  of  most  skin 
tests,  not  ideal.  It  has  been  reported  that 
83  percent  of  patients  have  positive  de¬ 
layed  skin  reactions  to  coccidioidin  dur¬ 
ing  the  first  few  days  of  illness,  93  per¬ 
cent  during  the  2d  week,  and  100  percent 
during  the  4th  week  (Ref.  2).  Lack  of 
skin  reactivity  may  be  noted  under  the 
following  circumstances:  (1)  early  in 
the  first  weeks  of  illness.  (2)  dissemina¬ 
tion  of  overwhiRming  infection,  (3)  In 
certain  patients  with  chronic  cavitary 
pulmonary  disease,  and  (4)  excessive 
time  lapse  between  disease  activity  and 
period  of  skin  testing.  In  a  recent  study 
Levine  and  co-workers  demonstrated 
that  failure  to  react  to  c(x;cidioidin  was 
noted  in  35  percent  of  individuals  who 
reacted  to  the  newer  spherulin  skin  test 
antigen.  Also  included  In  this  study 
were  groups  of  control  out-patients  liv¬ 
ing  in  non-endemic  areas.  None  of  these 
controls  reacted  to  either  c(x:cidioidin 
or  spherulin  while  8.9  to  12.8  percent 
reacted  to  histoplasmin  (Ref.  15). 

With  regard  to  specificity  (ability  to 
Identify  only  individuals  with  specific 
Immunologic  experience)  there  are  cross 
reactions  with  coccidioidin  In  patients 
infected  with  other  fungi  such  as  Histo- 
plasma  and  Blastomyces  species  (Refs. 
7,  8,  12,  and  13)  and  possibly  other  im- 
known  agents.  There  appear  to  be  no 
significant  cross  reactions  with  coccidi¬ 
oidin  in  patients  infected  wih  mycobac¬ 
teria  (Refs.  3  and  14).  Cross  reactions 
with  coccidioidin  in  patients  infected 
with  other  fungi  are  more  common  at 
the  1:10  dilution  (Ref.  13).  Reactions  to 
coccidioidin  in  individuals  who  do  not 
react  to  histoplasma  seem  to  be  rare  in 
nonendemic  areas  of  the  U.S.  and  Mexi(;o 
based  on  studies  by  Levine  et  al.  (Ref. 
15),  Edwards  and  Palmer  (Ref.  12),  and 
Edwards  et  al.  (Ref.  8).  Skin  reactivity 
to  coccidioidin  also  appears  to  be  reason¬ 
ably  specific  in  experimental  animal 
m(xlels.  In  a  study  by  Goodman  et  al. 
(Ref.  6) ,  involving  guinea  pigs  inoculated 
individually  with  1  of  23  different  fimgi, 
most  of  the  fungi  exhibited  cross  reac¬ 
tions  with  histoplasmin  and  blastomycin 
in  more  than  10  percent  of  the  animals, 
whereas  only  those  animals  infected  with 


Nocardla  aatoroldes,  Aspergillus  terreus, 
Mid  Aspergillus  fumigatus  showed  cross 
reactivity  with  coccidioidin  in  more  than 
10  percent  of  the  animals. 

CHARACTERISTICS  OT  EFFECTIVENESS 

(1)  Test  material — (1)  Chemical  com¬ 
position.  The  mycelial  supernatant  ha.s 
been  examined  by  several  investigators 
and  the  contents  of  polysaccharide  and 
amino  acid  of  the  protein  material  have 
been  elucidated.  The  exact  polysaccha¬ 
ride  and  protein  antigenic  composition 
is  not  quite  clear.  In  a  study  by  Pappagi- 
anis,  Putnam,  and  Kobayashl,  soluble 
polysaccharides  from  culture  filtrates  or 
mycelia  of  Coccidioides  immitis  consisted 
mainly  of  mannose  with  small  amounts 
of  galactose  and  another  reducing  sugai- 
(Ref.  1).  Ethanol  precipitation  yielded 
polysaccharide  material  accompanied 
by  some  nitrogenous  material.  The  ac¬ 
tive  principle  of  the  ctxicidloidin  ap¬ 
pear^  to  be  a  glycoprotein  complex  with 
an  average  molecular  weight  of  31,700 
(Ref,  1) .  There  was  3  to  4  percent  nitro¬ 
gen  present  in  amino  acids  (Refs.  1  and 
17) .  In  spite  of  this  degree  of  character¬ 
ization  there  appeared  to  be  several  anti¬ 
gens  present  in  the  preparation  as  mani¬ 
fested  by  multiple  precipitin  arcs  on 
Ouchterlony  double  diffusion  analysis 
There  is  some  indication  that  the  total 
biologic  activity  may  be  due  to  a  mixture 
of  antigens  (Ref.  16). 

(2)  Reproducibility.  It  has  long  been 
recognized  that  potency  can  vary  from 
batch  to  batch  (Ref.  3) ,  but  no  variabil¬ 
ity  is  to  be  expected  in  lots  prepared 
from  any  single  batch  except  for  human 
errors  or  pertiaps  deterioration  of  po¬ 
tency  of  the  batch. 

(3)  Standardization.  There  appear  to 
be  no  well  defined  laboratory  systems 
for  standardization  of  coccidioidin,  al¬ 
though  recent  studies  indicate  that 
guinea  pigs  can  be  sensitized  to  coccidioi¬ 
din  and  it  should  therefore  be  possible 
to  use  such  a  biological  system  for  stand¬ 
ardization.  In  general,  all  current  stand¬ 
ardization  is  performed  by  comparing 
delayed  skin  test  reactions  produced  by 
the  newly  manufactured  product  with 
those  produced  by  a  Bureau  of  Biologies 
standard  of  coccidioidin.  All  of  these 
tests  are  done  in  humans  known  to  be 
coccidioidin  sensitive.  It  is  not  usually 
clear  how  many  individuals  are  tested 
or  how  their  degree  of  immunologic  ex¬ 
perience  with  the  organism  has  been 
verified,  nor  Is  it  clear  whether  or  not 
the  reactions  are  read  in  a  blind  manner  - 
or  with  what  dilutions  they  are  per¬ 
formed. 

(4)  Stability.  Coccidioidin  skin  test 
material  stored  at  4®  C  appears  to  be 
stable  and  uniform  as  indicated  by  re¬ 
peated  tests  performed  with  lot  64D  2.5 
(the  Bureau  of  Biologies  standard)  over 
the  years.  Even  autoclaving  of  coccidio¬ 
idin  for  30  minutes  reduced  the  potency 
only  slightly  (Ref.  3) . 

(5)  Sensitization.  Studies  by  Wallraff 
and  Van  Llew  (Refs.  18  through  20)  have 
shown  that  multiple  injections  of  coccid¬ 
ioidin  with  Freund’s  adjuvant  into  rab¬ 
bits  and  guinea  pigs  could  sensitize,  as 
manifested  by  production  of  cutaneous 
delayed  skin  reactivity.  In  man,  how- 
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ever,  the  xnaterlal  does  not  appear  to 
be  sensitizing  at  the  recommended 
dosage  as  shown  by  studies  of  Smith 
in  large  nunxbm  of  army  recruits 
who  were  repeatedly  skin  tested  (Ref.  3) . 
Another  study  by  Rapaport  In  which 
53  subjects  were  test^  with  a  wide 
range  of  concentraticuas  revealed  two 
conversions  to  positive  reactions  (Ref. 
21).  Those  subjects  who  did  convert, 
however,  had  been  skin  tested  with 
stronger  concentrations.  It  is  thus  pos¬ 
sible  that  more  ccmcentrated  mate¬ 
rials  may  be  sensitizing.  Skin  test 
ing  with  coccidloidin  on  multiple  occa¬ 
sions  does  not  induce  an  increase  in  hu¬ 
moral  antibodies  to  coccidloidin  but 
serologic  reactions  to  histoplasma  anti¬ 
gens  may  be  augmented  (Ref.  22).  A 
peculiar  coccidioidin  “re-test  reaction’’ 
has  been  described.  It  is  characterized 
by  the  development  of  an  area  of  indura¬ 
tion  and  erythema  at  a  previously  posi¬ 
tive  skin  test  site  following  a  new  test 
in  a  new  site  (Ref.  23) .  In  another  large 
study  (Ref.  24)  of  laboratory  workers 
who  handled  Coccidioides  immitis, 
slightly  over  10  percent  of  Initial  nega¬ 
tively  reacting  employees  converted  to 
positive  reactions  over  an  18-hour  ob¬ 
servation  period  probably  secondary  to 
laboratory  infection;  significantly,  many 
subjects  in  this  study  did  not  develop 
positive  skin  tests  in  spite  of  repeated 
skin  testing  with  coccidioidin. 

(6)  Elimination.  The  method  and  de¬ 
gree  of  elimination  of  ooccidioldin  by 
the  host  is  unknown. 

(7)  Diluent.  Coccidioidin  contains  an 
organic  mercurial  preservative  (thimero- 
sal)  in  a  concentration  of  1:10,000  w/v 
( weight/ volume ) .  Thimerosal  has  been 
reporteii  to  cause  skin  reactions  (Refs. 
25  through  28).  The  Panel’s  comments 
regarding  the  sensitizing  capacity  of 
thimerosal  apply  to  coccidioidin.  See  the 
Panel  statement  ’on  “Thimerosal  as  a 
Preservative.” 

While  it  is  possible  that  some  culture 
media  constituents  in  the  coccidioidin 
preparation  might  sensitize,  this  is  un¬ 
likely  because  the  culture  medium  con¬ 
sists  of  relatively  simply  compounds  in 
very  low  concentrations.  The  same  cul¬ 
ture  medium  has  also  been  used  in  the 
preparation  of  tuberculin  without  any 
evidence  of  marked  diluent  reactions  or 
sensitization.  That  coccidioidin  per  se 
does  not  cause  a  high  incidence  of  irri¬ 
tant  or  allergic  skin  reacticais  is  strongly 
suggested  by  several  studies  performed 
in  Africa.  Mexico,  and  the  U.S~A.  on 
thousands  of  subjects  residing  in  non¬ 
endemic  areas  who  manifested  low  rates 
of  skin  reactivity  (in  the  range  of  2  per¬ 
cent  or  below)  to  coccidioidin  (Refs.  29, 
15  and  12). 

(ii)  Test  method.  The  coccidioidin 
skin  test  is  a  relatively  simply  procedure 
involving  intracutaneous  injection  of  0.1 
ml  into  the  skin  of  the  forearm.  The  skin 
test  reaction  boundaries  are  rather 
clear-cut  and  the  reaction  is  also  sufia- 
ciently  reproducible  to  allow  for  deter¬ 
mination  of  quantitative  dose  response 
curves  (Ref.  3).  The  action  is  usually 
largest  between  24  and  48  hours  and  is 


read  ai  these  times.  An  early  probable 
IrriUint  reaction  may  appear  within  an 
hour  aiui  occasionally  reactions  may 
persist  for  72  hours  or  slightly  longer 
(Ref.  3). 

(b)  Safety.  Two  episodes  of  anapliy- 
laxis  or  anaphylactic-like  reactions  have 
been  descril^  in  extremely  sensitive  in¬ 
dividuals  (one  reported  in  the  literature 
and  another  reported  to  a  commercial 
manufacturer  (Refs.  9  and  10).  Erythe¬ 
ma  nodosum  has  been  precipitated  by 
coccidioidin  skin  testing  (Ref.  3). 
Another  individual  with  a  marked  local 
response  developed  late  onset  fever  and 
chills  which  lasted  for  24  hours  after 
testing  (Ref.  32) .  Hersh  and  Benson  re¬ 
ported  one  immediate  wheal  and  erythe¬ 
ma  skin  reaction  to  coccidioidin.  as  did 
Krudy  and  Hoff.  Similar  reactions  of  this 
type  have  been  noted  by  Smith  and  Pap- 
pagianls  (Refs.  33  through  35) .  However, 
those  having  lengthy  experience  with 
coccidioidin  indicate  that  constitutional 
symptoms  of  fever  and  malaise  are  rarely 
seen  (Ref.  2).  Outside  of  these  reactions, 
no  serious  side  effects  have  occurred  in 
the  tens  of  thousands  of  skin  tests  men¬ 
tioned  in  the  literature.  There  is  no  evi¬ 
dence  for  carcinogenic,  teratogenic  or 
mutagenic  effects  attributable  to  the 
skin  test  preparation.  Little  is  known 
with  reference  to  elimination  of  the  test 
material  by  the  host.  The  test  material 
employed  is  free  of  live  baqterial  or  other 
microbial  agents.  Tests  are  not  made  for 
viral  or  mycoi^asma  contamination  and 
do  not  seem  to  be  indicated. 

The  intracutaneous  injection  of  0.1  ml 
causes  very  little  pain,  infrequent  bleed¬ 
ing,  and  is  essentially  noninjurious. 
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COCCIDIOIDIN  BY  COTTER 

1.  Product,  Coccldloldin  manufactured 
by  Cutter  Laboratories. 

2.  Description.  Cutter  coccldloldin  is 
a  sterile  standardized  liquid  prepared 
from  a  pool  of  culture  filtrates  of  57 
Coccidioides  immitis  isolates.  It  is  grown 
on  synthetic  medium  containing  L-as- 
paragine  as  described  by  Smith  (Ref.  1 ) . 
The  final  product  contains  materials  re¬ 
leased  from  the  mycelium  of  all  57  iso¬ 
lates.  It  Is  diluted  in  0.9  percent  USP 
sodium  chloride  to  obtain  the  de^red 
concentration  equivalent  to  the  Bureau 
of  Biologies  standard  (1:100  or  1:10). 
Thimerosal  to  a  final  concentration  of 
1 : 10,000  is  added  and  both  products  are 
supplied  in  1.0  ml  vials.  No  stabilizers  or 
other  adjuncts  are  added  to  the  jiroduct. 
Coccldloldin  diluent  (which  contains  0.5 
percent  phenol)  is  also  sold  for  those 
who  wish  to  prepare  higher  dilutions 
for  skin  test  purposes.  Cutter  cocci- 
dioidin  is  recommended  as  a  skin  test 
reagent  for  detection  of  delayed  skin 
reactivity  in  those  individuals  who  have 
had  immunologic  expierience  with  Cocci¬ 
dioides  immitis. 

3.  AncUysis — (a)  Effectiveness.  With 
regard  to  sensitivity  (identification  of  all 
individuals  with  specific  immunologic 
experience) ,  there  are  data  available 
that  some  individuals  with  pulmonary 
disease  as  well  as  others  with  general¬ 
ized  coccidioidomycosis  fall  to  react  to 
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coccldloldin  and  to  other  delayed  skin 
test  products  (Refs.  2  through  6).  Con¬ 
cerning  specificity  (ability  to  identify 
only  Individuals  with  specific  immuno¬ 
logic  experience) ,  several  studies  suggest 
cross  reactivity  in  patients  infected  with 
other  fungi,  particularly  Histoplasma 
capsulatum  as  mentioned  in  the  generic 
review  (Refs.  3,  and  7  through  9) .  Over¬ 
all,  there  is  little  reason  to  believe  that 
Cutter  coccidioidin  differs  in  specificity 
or  sensitivity  in  any  respect  from  that 
mentioned  in  the  generic  review. 

(1)  Test  material — <1)  Chemical  com¬ 
position.  The  glycoprotein  and  amino 
acid  content  of  coccidioidin  have  been 
mentioned  under  “Chemical  Composi¬ 
tion”  in  the  generic  review  (Refs.  10  and 
11).  All  coccidioides  isolates  employed 
in  the  Cutter  product  were  inoculated 
together  in  the  initial  batch  64D  prep¬ 
aration  and  the  final  culture  filtrate  was 
prepared  from  a  mixed  mycelial  growth. 
At  present.  Cutter  grows  57  individual 
strains  and  combines  their  culture  fil¬ 
trates.  What  the  contribution  of  any  in¬ 
dividual  strain  is  to  the  final  antigenic 
potency  of  the  combined  filtrates  is  not 
certain. 

(2)  Reproducibility.  Little  is  known 
with  regard  to  reproducibility  from  lot 
to  lot.  As  indicated  in  the  generic  review, 
variatiem  in  batch  potency  of  coccidio¬ 
idin  antigens  has  long  been  recognized 
(Ref.  1).  However,  lots  prepared  from 
any  single  batch  would  not  be  ex]3ected  to 
vary  except  for  human  errors  or  batch 
deterioration.  TTie  manufacturer  fur¬ 
nished  several  tables  of  reactions  to 
simultaneous  tests  of  two  Cutter  lots  on 
five  or  six  persons.  Mean  reaction 
diameters  were  very  nearly  the  same 
for  each  of  the  three  pairs  of  lots. 

(3)  Stability.  Data  from  Chitter  in¬ 
dicate  that  over  a  period  of  approx¬ 
imately  17  years  Cutter’s  lot  64  bulk 
concentrate  has  deteriorated  approx¬ 
imately  50  percent.  The  bulk  concentrate 
for  Cutter’s  new  lot  MO  42460  is  re¬ 
ported  to  have  lost  approximately  40 
Iiercent  of  its  potency  in  2  years. 

(4)  Standardization.  The  manufac¬ 
turer  stated  “every  time  a  bulk  product 
is  made  from  the  concentate,  1:10  or 
1:100  dilution,  a  sample  of  each  and 
every  bulk  is  taken  for  sterility  and 
human  skin  tests.  Ihis  is  done  to  ensure 
that  the  potency  is  correct.  If  the  po¬ 
tency  is  correct,  the  lot  is  released  for 
filling  and  finishing.  The  final  filled, 
labelled  lot  is  again  submitted  for  clinical 
test  and  must  pass  the  test.”  Cutter 
also  states  that  after  combining  strains 
and  mixing,  small  samples  of  various 
dilutions  are  prepared  and  are  “sub¬ 
mitted  to  a  physician  for  human  skin 
testing  and  compared  to  the  Bureau  of 
Biologies  coccidioidin  standard  64D  2.5 
as  well  as  a  portion  of  Lot  (batch)  64D 
2.5  maintained  at  the  University  of  Cali¬ 
fornia  that  appears  to  maintain  greater 
potency  than  that  of  the  Bureau  of 
Biologies  reference  64D  2.5  that  had  been 
sealed  into  glass  ampules.  By  this  test 
It  is  determined  what  dilution  of  the 
concentrated  mixed  antigen  produces  the 
same  degree  of  reaction  as  the  Bureau 
of  Biologies  reference.”  Additional  In¬ 


formation  submitted  by  the  manufac¬ 
turer  in  answer  to  a  S]?ecific  question 
regarding  standardization  reveals  that 
each  new  lot  is  tested  in  humans  known 
to  have  a  positive  coccidioidin  skin  test, 
and  the  reactions  are  compared  with 
those  produced  by  the  gla^  ampule - 
sealed  U.8.  Reference  Standard  64D  2.5 
1:100  from  the  Bureau  of  Biologies,  as 
well  as  the  64D  2.5  material  that  has 
been  kept  in  California.  A  table  of  test 
results  is  supplied  for  the  standardiza¬ 
tion  of  batch  MO  39406:  a  dilution  of 
1  ;500  was  tested  in  three  persons,  1:1000 
in  one  iierson,  and  1:750  in  three.  One 
of  the  latter  group  was  tested  with  the 
standard  on  the  same  day.  For  the  1 : 500 
dilution,  eight  individuals  were  used,  and 
four  of  these  had  simultaneous  tests  with 
the  standard.  Twelve  persons  were  tested 
simultaneously  with  the  standard  and  a 
1:400  or  1:300  dilution  of  the  new  lot. 
No  mention  is  made  of  readings  of  these 
tests  by  more  than  one  observer  or  of 
“blind”  readings.  Many  of  the  measure¬ 
ments  showed  a  wide  variation  from 
one  right  angle  diameter  to  the  other. 
Nevertheless,  when  the  two  diameters  of 
each  reading  of  the  1:400  (6  tests)  and 
1:300  (6  tests)  dilutions  of  the  new  lot 
and  the  1:100  standard  (16  tests)  are 
averaged,  the  averages  of  these  readings 
are  roughly  comparable  (26.3  mm,  30 
mm,  and  24.3  mm,  respectively)  (Ref. 
27). 

(5)  Sensitization.  In  a  study  of  53  sub- 
iects  in  1960  using  batch  64D  coccidioidin 
Rappaport  and  co-workers  found  no  evi¬ 
dence  of  skin  sensitization  in  individuals 
tested  two  to  four  times  each  (Ref.  12) . 
However,  a  few  reactors  originally  nega¬ 
tive  to  1:100  coccidioidin  were  noted  to 
have  regained  reactivity  to  the  1:100 
coccidioidin  after  having  been  tested 
with  the  more  concentrated  1:10  or  1:1 
antigen.  The  authors  note  that  “this 
appears  to  be  similar  to  the  findings 
noted  in  studies  of  tuberculin  sensitiv¬ 
ity.”  Thus  the  material  does  not  appear 
to  be  sensitizing  in  man  at  the  dosage 
recommended  but  may  augment  waning 
sensitivity.  In  animal  studies.  Smith  and 
co-workers  inoculated  as  much  as  1  ml 
of  coccidioidin  intracutaneously  and  5 
ml  intraperitoneally  on  four  occasion.-; 
and  could  not  sensitize  guinea  pigs  in 
this  manner  (Ref.  13) .  Other  investiga¬ 
tors  using  rabbits  and  guinea  pigs  showed 
that  inoculation  with  immunologic  ad¬ 
juvants  could  lead  to  subsequent  cuta¬ 
neous  sensitivity  plus  antibody  produc¬ 
tion  (Refs.  14  through  16). 

(6)  Elimination  by  host.  Virtually 
nothing  is  known  with  regard  to  host 
elimination  of  Cutter  coccidioidin. 

TTie  hypersensitivity  reactions  to  thi- 

(7)  Sensitizing  capacity  of  diluent. 
merosal  mentioned  in  the  Panel  state¬ 
ment  on  “'Thimerosal  as  a  Preservative” 
might  be  expected  with  the  Cutter  prod¬ 
uct.  In  preparing  greater  dilutions  of 
1:1000  or  1:10,000  the  diluent  contains 
phenol  rather  than  thimerosal  and  is 
less  likely  to  cause  allergic  or  irritant 
skin  reactions. 

(il)  Test  method,  (application,  meas¬ 
urement  and  quantitation  of  reaction). 
The  test  is  applied  as  a  simple  inhnicu- 
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taneous  injection  of  the  desired  dosage. 
The  skin  reactlcMi  is  round  and  Indurated 
with  reasonably  clear  boundaries  as 
stated  in  the  generic  review.  There  is  no 
reascm  to  believe  that  the  Cutter  prepa¬ 
ration  differs  in  any  of  these  respects 
since  the  same  test  method  is  employed. 
The  quantitative  skin  test  dose  response 
is  iincertain  in  man  as  in  the  case  of 
the  other  commercial  product,  but  as 
stated  in  the  generic  review  the  range 
of  reaction  sizes  and  dosages  are  prob¬ 
ably  adequate  for  dose  response  curve 
determinations  if  the  method  proposed 
by  WUsmuller  is  employed  (Ref.  17). 

(b)  Safety — (i)  Host  response.  There 
has  been  extensive  use  of  this  product 
in  each  marketed  dilution  (1:10  and 
1:100).  both  in  civilians  and  UJ3.  armed 
forces.  One  episode  of  anaphylaxis  to  an 
unspecified  brand  of  coccidioidin  has 
been  reported  in  the  literature  (Ref.  18) 
and  another  reactKm  this  type  has 
been  reported  to  the  manufacturer  (Ref. 
19).  Fever  and  chills  beginning  8  hours 
after  skin  testing  and  lasting  up  to  24 
hours  were  also  reported  in  one  indi¬ 
vidual  who  had  a  large  local  response 
(Ref.  20).  Smith  and  co-workers  have 
reported  precipitation  or  erythema  no¬ 
dosum  with  coccidioidin  (Ref.  1).  but 
even  marked  reactions  to  coccidioidin  do 
not  evidently  reactivate  old  infections  or 
worsen  existing  ernes.  Hersh  and  Benson 
reported  one  immediate  wheal  and  ery¬ 
thema  reaction  as  did  Krudy  and  Hoff 
(Refs.  21  and  22).  Similar  reactions  of 
this  type  have  been  noted  by  Smith  and 
Pappagianis  (Ref.  23).  Some  of  these 
may  have  been  due  to  thimerosal  sensi¬ 
tivity  rather  than  coccidioidin  compo¬ 
nents.  Considering  the  very  large  nunfi)er 
of  skin  tests  performed  with  coccidioidin. 
it  would  appear  that  it  is  a  very  safe 
skin  test  agent.  As  an  example,  in  over 
2,000  individuals  tested  in  one  recent 
series  (Ref.  24),  988  were  reactive  to 
coccidioidin  without  any  marked  unto¬ 
ward  reactions.  The  preparation  has  also 
been  used  to  test  newborn  infants  and 
pregnant  women  apparently  without 
untoward  reactions  (Ref.  25) .  The  Panel 
found  no  information  concerning  poten¬ 
tial  carcinogenic,  teratogenic  (n:  muta¬ 
genic  effects  from  this  prodtict. 

(ii)  Test  material — (1)  Sterility.  Tests 
for  viruses  and  mycoplasma  are  not  in¬ 
dicated  and  the  Cutter  product  appears 
to  be  free  of  other  live  microbial  agents 
and  bacteria  which  could  be  identified  by 
the  routine  and  specific  st^ility  tests. 
The  product  cannot  be  certified  as  free 
of  other  contaminants  such  as  extrane¬ 
ous  microbial  protein  antigen.  The  char¬ 
acteristics  o/t  the  culture  medium  make 
it  unlikely  that  other  toxic  substances 
would  be  carried  over  into  the  filtrate. 
The  preparation  method  also  makes  it 
unlikely  that  non-filterable  agents  will 
be  present  The  filtrate  from  each  of  the 
57  strains  employed  in  prepcutition  of 
Chitter  coccidioidin  product  is  tested  for 
sterility  in  fluid  thioglycoUate  medium 
on  blood  agar  idates  and  in  several  mice 
whose  lungs,  livers  and  «;>leens  are  cul¬ 
tured  in  Sabouraud-dextrose  agar  with 


and  without  antibiotics  at  room  and  in¬ 
cubator  temperatures. 

(2)  Elimination  by  host  and  toxicity. 
The  extent  and  degree  of  Cutter  cocci- 
dioklin  elimination  fnxn  the  host  is  un¬ 
certain.  By  extrasive  human  experience 
the  Cutter  product  ajHiears  to  be  non¬ 
toxic. 

(iii)  Test  method.  The  test  produces 
very  Little  pedn  or  bleeding  and  is  essen¬ 
tial^  mminjurious. 

4.  Recommendations,  (a)  The  Panel 
recommends  the  product  be  placed  in 
Category  IIIA  to  remain  on  the  market 
with  the  requirement  thad;  aicceptaUile 
data  baised  on  scientifically  sound  meth¬ 
ods  be  submitted  to  demonstrate  efficau:y 
in  humans  (Ref.  26) .  These  data  should 
include  for  eauh  batch: 

(i)  Comparison  of  the  product  with 
the  standaixl  by  meauis  of  dose  response 
curves. 

(ii)  Distributiem  of  reactitm  sizes  in 
persons  known  to  be  infected  and  in 
those  presumed  to  be  iminfected  with 
C.  immitis. 

(iii)  Chemical  chauacterizatiem  (in¬ 
cluding  protein,  carbohydrate,  lipid  imd 
nucleic  acid)  should  be  performed  to  ats- 
sess  consistency  of  produetkm. 

(iv)  Criticad  and  detadled  exaunina- 
tions  of  the  stock  stradns  of  C.  immitis 
must  be  made  to  ensure  that  they  aue  not 
ccxitaimlnated  with  other  species  of  fila¬ 
mentous  fungi  whose  filaments  may  be 
interlaced  with  those  of  the  stock  stradn 
imder  the  saune  culturad  conditions  (Ref. 
27). 

<v)  Evidence  should  be  furnished  for 
stability  of  the  materlad  in  the  finad  con- 
tadner  and  the  working  dilution  made 
therefrom  (i.e.  possible  adsorption  to 
glaiss  or  plaiatic).  . 

(b)  Tvm  yeairs  is  a  reaisonable  time  for 
the  recommended  testing  to  be  au;c<Mn- 
plished. 

(c)  There  aa«  not  sufficient  daita  to 
determine  if  the  presently  distributed 
product  is  effective,  i.e.,  the  standardiza¬ 
tion  of  the  present  batch  MO  39406  does 
not  ensure  thait  bicdogic  au;tivity  in  hu¬ 
mans  is  equivalent  to  that  of  the  stand¬ 
ard. 

(d)  Furthermore,  the  Panel  recom¬ 
mends  that  the  following  information  in 
aiddition  to  that  in  the  product  brochure 
dated  November  1973  should  be  included 
in  the  lad>eling: 

(i)  A  positive  reaction  may  cause  a 
rise  in  the  titer  of  complement  fixation 
antibody  to  Histoplasma  antigens,  but 
not  to  coccidioidin. 

(ii)  A  precaution  aigadnst  use  in  thi¬ 
merosal  sensitive  subjects. 

(iii)  If  used  in  individuals  with  ery¬ 
thema  nodosum,  the  skin  reaction  may 
be  violent. 

(iv)  Individuails  infected  with  Histo- 
plaismai,  BlasUmyces,  and  possibly  other 
fungi  may  react  to  this  product. 

(V)  The  product  may  boost  the  level  of 
skin  sensitivity  to  coccidioidin. 

(Vi)  The  sl^  test  may  be  negative  in 
severe  forms  of  the  disease  or  when  pro¬ 
longed  periods  ot  time  have  passed  since 
Infectiam. 
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COCCIDIOIDIN  BY  IaTRIC 

1.  Product.  Coccldioidln  manufactured 
by  latric  Corp. 

2.  Description.  latric  c(x:cidioidin  Is  a 
sterile  culture  filtrate  obtained  from  nine 
.selected  Isolates  of  Coccidioides  immitis, 
which  have  been  Isolated  in  endemic 
areas  of  Arizona  and  California  (isolates 
61,  44,  14,  62,  37,  41,  60,  and  43  are  from 
the  Arizona  State  Laboratories  in  Phoe¬ 
nix  and  an  additional  “Silvera”  strain 
was  obtained  through  the  Naval  Biolog¬ 
ical  Laboratory  in  Oakland,  California) . 
The  growth  medium  consists  of  a  modifi¬ 
cation  of  the  L-asparagine  formula  used 
to  prepare  tuberculin.  Nine  parts  of  this 
filtrate  are  mixed  with  one  part  of  a  solu¬ 
tion  containing  0.18  percent  sodium  bi¬ 
carbonate,  0.85  percent  sodium  chloride, 
and  Oi.l  percent  thimerosal  to  make  the 
stock  solution.  This  solution  is  diluted 
and  tested  in  humans  by  comparison 
with  the  1:100  dilution  of  the  Bureau  of 
Biologies  coccidioidin  standard  for  ap¬ 
proximate  equal  degree  of  potency.  This 
equipotent  dilution  is  then  referred  to  as 
the  1:100  dilution.  The  two  dilutions 
which  corre.spond  to  1:100  and  1:10  of 
the  standard  Bureau  of  Biologies  coccid¬ 
ioidin  are  those  marketed  by  latric  Cor¬ 
poration.  One-ml  vials  which  contain 
sufficient  material  for  at  least  nine  skin 
tests  of  0.1 -ml  volume  each  are  marketed, 
latric  coccidioidin  is  used  as  a  skin  test 
antigen  to  detect  individuals  who  have 
previous  immunologic  experience  with 
Coccidioides  immitis.  via  production  of 
a  delayed  hypersensitivity  skin  response. 

3.  Analysis — <a)  Effectiveness.  In  a 
comparison  of  this  company's  product 
with  that  of  Cutter  Laboratories  in  over 
1 .000  ninth  grade  students  in  San  Diego. 
California,  there  were  no  marked  differ¬ 
ences  in  reactions  produced  by  the  two 
preparations:  although  it  was  suggested 
that  if  a  negative  reaction  occurred  with 
one  product  It  “might  be  worthwhile  to 
repeat  the  skin  test  with  the  other  anti¬ 
gen."  The  manufacturer  does  not  indi¬ 
cate  who  performed  this  study  or  whether 
or  not  it  was  published.  It  would  seem 


difficult  from  the  data  at  hand  to  deter¬ 
mine  what  pitgportion  of  individuals  who 
have  specific  immunologic  experience 
with  Coccidioides  immitis  vrill  react  with 
latric  coccidioidin.  The  specificity  of 
latric’s  coccidioidin  has  not  been  tested 
in  either  animal  models  or  man. 

With  regard  to  effectiveness  in  animal 
models,  there  is  evidently  only  (me  ptmer 
reporting  the  use  of  the  latric  prepara¬ 
tion.  Among  74  mice  infected  with  Coc¬ 
cidioides  immitis,  only  20  reacted  to  lat¬ 
ric  coccidioidin  21  days  following  infec¬ 
tion  (Ref.  1).  and  only  4  of  78  animals 
reacted  at  10  days.  The  other  papers 
submitted  by  the  manufacturer  dealing 
with  animal  models  and  using  Igtric 
preparations  have  gmeraUy  related  to 
either  the  effects  of  coccidioidin  on  peri¬ 
toneal  exudate  cell  migration  or  to  stud¬ 
ies  of  coccidioidin  in  thymectomized 
mice.  None  of  these  papers  bear  on  the 
effectiveness  of  latric  coccidioidin  as  a 
skin  test  reagent  (Refs.  1  through  4). 

Characteristics  of  Effectiveness 

(1)  Test  material — d)  Chemical  com¬ 
position.  The  chemical  composition  of 
latric  coccidioidin  is  not  defined.  The 
step  by  step  manufacturing  procedures 
are  listed  in  reascmably  clear  fashion  as 
mentioned  earlier  in  the  product  de¬ 
scription.  There  is  no  laboratory  system 
used  for  standardization.  For  human 
testing,  dilution  of  the  filtrates  from  the 
individual  strain  fungal  mats  would  ap¬ 
pear  to  be  the  primary  measurement  of 
antigen  content.  No  data  are  provided 
with  regard  to  the  relative  contribution 
of  the  nine  isolates  which  are  used  in 
the  productiem  of  the  skin  test  material. 

(2)  Reproducibility.  There  are  no  data 
directly  bearing  on  reproducibility  from 
lot  to  lot. 

(3)  Standardization.  latric  Corpora- 
ti(m  tests  dilutiems  of  the  combined  anti¬ 
gens  in  comparison  with  the  Bureau  of 
Biologies  standard  on  more  than  five  hu¬ 
man  subjects  to  determine  the  dilution 
which  most  closely  approximates  the 
standard  (Ref.  8).  The  data  provided  by 
the  manufacturer  demonstrate  remark¬ 
able  agreement.  Because  of  this  unusual¬ 
ly  consistent  agreement,  it  is  unlikely 
that  tests  were  perform^  in  a  scienti¬ 
fically  acceptable  manner.  In  fact,  the 
agreement  is  closer  than  is  normally 
found  when  the  same  preparation  of 
tuberculin  in  the  same  dosage  is  given  in 
different  sites  to  the  same  subject  (Ref. 
5>. 

*4)  Stability.  Stability  of  one  of  their 
lots  (No.  2AH)  has  been  reported  for 
samples  after  1,  2,  3,  and  4  years  of  stor¬ 
age  tested  in  several  individuals  (a  max¬ 
imum  of  10  and  a  minimum  of  6  sub¬ 
jects)  with  fairly  similar  results.  Each 
year  the  individuals  were  varied  with 
some  overlap.  The  skin  test  readings 
again  showed  remarkably  little  variabil¬ 
ity  as  discussed  in  tlie  section  on  stand¬ 
ardization. 

(5)  Sensitization.  No  data  are  provid¬ 
ed  by  latric  with  regard  to  the  ability  of 
their  specific  product  to  augment  the 
immune  response  or  to  sensitize  after  re¬ 
peated  injections  of  the  recommended 
dosage. 


(6)  Elimination  by  host.  Nothing  is 
known  about  the  product’s  elimination 
from  the  host  outside  of  those  rations 
mentioned  in  the  Oenerlc  Statement. 

(7)  Diluent.  The  hypersensitivity  re¬ 
actions  to  thimerosal  mentioned  in  the 
Panel  statement  on  "Thim«rosal  as  a 
Preservative”  might  be  expected  with  the 
latric  product, 

(ii)  Test  method.  The  test  is  adminis¬ 
tered  by  the  Mantoux  meth(xi  and  is 
presumably  reasonably  simple  and  ac¬ 
curate.  These  statements  mentioned  in 
the  G^eric  Review  should  apply  to  the 
latric  product. 

(b)  Safety — (1)  Host  response.  The 
manufacturer  claims  to  have  no  knowl¬ 
edge  of  any  deleterious  effects  attributa¬ 
ble  to  this  pnxhict  after  having  mar¬ 
keted  hundreds  of  thousands  of  doses. 
No  adverse  reactions  were  described  in 
the  previously  mentioned  San  Diego 
study  (presumably  impublished  but  listed 
in  latric’s  efficacy  data  report).  The 
manufacturer  provides  little  if  any  in- 
formatl(m  as  to  safety  of  the  product 
other  than  these  anecdotal  and  unpub¬ 
lished  data.  The  type  of  reaction  to  dilu¬ 
ent  materials,  the  possibility  of  exacer¬ 
bating  erythema  nodosum,  and  the  pos¬ 
sibility  of  extremely  rare  anaphylactic 
reactions  as  previously  discussed  in  the 
Generic  Statement  presumably  apply 
to  this  pitxluct.  With  regard  to  safety 
data  in  animals.  1  ml  of  the  latric  prep¬ 
aration  is  injected  into  each  of  six  mice 
and  the  animals  sacrificed  at  4  weeks. 
Doses  of  3  ml  per  kilogram  of  b(xiy 
WTight  are  inoculated  into  3  rabbits. 
These  animals  are  observed  for  any 
gross  evidence  of  clinical  disease  over  a 
period  of  3  hours.  A  0.5  ml  volume  of 
filtrate  is  injected  into  each  of  several 
mice.  These  animals  are  observed  for 
any  evidence  of  gross  illness  over  a  1- 
week  period.  Five  ml  of  filtrate  are  also 
injected  into  each  of  2  guinea  pigs  which 
are  observed  over  a  period  of  1  week.  No 
harmful  results  were  reported  from  these 
animal  safety  experiments.  The  Panel 
found  no  information  concerning  poten¬ 
tial  carcinogenic,  teratogenic,  or  mu¬ 
tagenic  effects  from  this  pr(xluct. 

(ii)  Test  material — (1)  Sterility.  The 
test  material  is  assayed  for  sterility  in 
vitro  in  six  tubes  each  of  fluid  thiogly- 
collate  medium  and  fluid  Sabouraud 
medium.  The  cultures  are  incu'oated  for 
a  minimum  of  11  days.  Tests  for  viruses 
and  mycoplasma  are  not  indicated.  The 
latric  pr(jduct  appears  to  be  free  of 
otlier  live  muuobial  agents  and  bacteria 
which  could  be  identified  by  the  routine 
and  specific  sterility  tests.  The  product 
cannot  be  certified  as  free  of  other  con¬ 
taminants  su(Ji  as  extraneous  microbial 
protein  antigen,  but  the  characteristics 
of  the  culture  medium  make  it  unlikely 
that  toxic  substances  would  be  carried 
over  into  the  filtrate.  The  preparation 
method  also  makes  it  unlikely  that  non- 
filterable  agents  will  be  present. 

(2)  Host  elimination  and  toxicity.  The 
method  and  extent  of  elimination  of  la¬ 
tric  coccidioidin  is  unknown.  It  would 
appear  to  be  nontoxic  baaed  on  limited 
human  skin  testing  experience. 
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(3>  Test  method.  The  test  method 
produces  very  little  pain  or  bleeding  and 
is  essentially  noninjurious. 

4.  Recommendations,  (a)  Hie  Panel 
recommends  the  product  be  placed  in 
Category  IIIA  to  remain  on  the  market 
with  the  requirement  that  acceptable 
data  based  on  scientifically  sound  meth¬ 
ods  be  submitted  to^demonstrate  efficacy 
in  humans  (Ref.  6).  These  data  should 
Include  for  each  batch ; 

(i)  Ccwnparison  of  the  product  with 
the  standard  by  means  of  dose  response 
ciures. 

(ii)  Distribution  of  reaction  sizes  in 
persons  known  to  be  infected  and  in 
those  presumed  to  be  uninfected  with 
C.  immitis. 

(iii)  Evidence  that  the  product  Is 
stable  until  the  expiration  date. 

(iv)  Chemical  characterization  (in¬ 
cluding  protein,  carbohydrate  lipid  and 
nucleic  acid)  should  be  performed  to 
assess  consistency  of  production. 

(V)  Critical  and  detailed  examina¬ 
tions  of  the  stock  strains  of  C.  immitis 
must  be  made  to  ensure  that  they  are 
not  contaminated  with  other  species  of 
filamentous  fungi  whose  filaments  may 
be  interlaced  with  those  of  the  stock 
strain  under  the  same  cultural  condi¬ 
tions  (Ref.  7). 

(vi)  Evidence  should  be  furnished  for 
stability  of  the  material  in  the  final  con¬ 
tainer  and  the  working  dilution  made 
therefrom,  i.e.,  possible  adsorption  to 
glass  or  plastic. 

(b)  Two  years  is  a  reasonable  time  for 
the  recommended  testing  to  be  accom¬ 
plished. 

(c)  Furthermore,  the  Panel  recom¬ 
mends  that  the  following  Information, 
In  addition  to  that  in  the  product  bro¬ 
chure  dated  February  1974,  should  be 
included  in  the  labeling: 

(1)  A  positive  reaction  may  cause  a 
rise  in  the  titer  of  complement  fixation 
antibody  to  Histoplasma  antigens. 

(ii)  A  precaution  against  use  in  thi- 
merosal  sensitive  subjects. 

(ill)  The  product  may  cause  cross  re¬ 
actions.  Individuals  infected  with  Histo¬ 
plasma,  Blastomyces  and  r>06sibly  other 
fungi  may  react  to  this  product. 

(iv)  The  product  may  boost  the  level 
of  skin  sensitivity  to  coccidioidin. 

(v)  Hie  manufacturer  must  modify 
his  present  statement  in  the  second  par- 
agrt^h  to  indicate  that  repeated  injec¬ 
tions  of  0.1  ml  coccidioidin  in  dilutions 
of  1 : 100  have  not  been  found  to  invoke 
the  production  of  humoral  antibodies 
nor  induce  skin  sensitivity  to  subsequent 
Injections. 

(vi)  Recommend  a  change  in  the 
package  insert  in  the  second  sentence 
of  the  third  paragraph  “Negative 
Reaction.”  It  should  read  “A  negative 
coccidioidin  reaction  in  the  presence  of 
erythema  nodosum  makes  the  disignosis 
of  coccidioidomycosis  unlikely.” 
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Histoplasmin 

GENERIC  STATEMENT 

The  term  “hist<H)lasmin”  was  first  pro¬ 
posed  by  Zarafonetis  and  Lindberg  in 
1941  to  describe  two  antigenic  prepara¬ 
tions  fr(Hn  the  organism  Histoplasma 
capsulatum  (Ref.  4).  One  preparation 
consisted  of  a  suspension  of  formalin- 
killed  whole  yeast  cells  and  the  other  was 
a  cell-free  culture  filtrate  prepared  from 
the  mycelial  phase  of  growth.  Emmons 
recognized  the  need  for  a  standardized 
antigen  which  he  produced  in  a  modi¬ 
fication  of  the  synthetic  medium  previ¬ 
ously  recommended  by  Smith  for  the 
production  of  coccidioidin  (Ref.  5) .  His¬ 
toplasmin  H-3,  made  from  pooled  lots  of 
two  different  culture  filtrates  of  7- 
months-old  static  growth  on  this 
medium,  was  tested  in  sensitized  guinea 
pigs  and  served  as  the  original  standard 
skin  test  antigen.  Realizing  that  the  sup¬ 
ply  of  this  reagent  would  soon  be  de¬ 
pleted,  Shaw  et  al.  pooled  several  lots  of 
histoplasmin,  compared  the  pooled  ma¬ 
terial’s  potency  in  sensitized  guinea  pigs 
to  that  of  the  H-3  preparation,  and  des¬ 
ignated  the  new  batch  H-15  (Ref.  6). 
Large  scale  epidemiological  studies  soon 
exhausted  this  supply  and  Howell  pre¬ 
pared  yet  another  lot,  H-42,  which  was 
tested,  standardized  by  comparative  skin 
teqts  in  over  12,000  persons,  and  desig¬ 
nated  as  the  current  standard  skin  test¬ 
ing  histoplasmin  by  the  Division  of  Bio¬ 
logic  Standards,  now  the  Bureau  of  Bi¬ 
ologies  of  the  Food  and  Drug  Adminis¬ 
tration.  Although  a  variety  of  prepara¬ 
tions  have  been  employed  in  the  produc¬ 
tion  of  skin  test  material  from  the  or¬ 
ganism,  the  term  “histoplasmin”  as  cur¬ 
rently  used  refers  to  the  cell-free  culture 
filtrate  obtained  from  the  broth  medium 
suiK>orting  the  growth  of  the  mycelial 
phase  of  H.  capsulatum  at  room  temper¬ 
ature.  Hiere  is  considerable  variation 
in  batch  to  batch  antigenic  composi¬ 
tion  and  potency  of  histoplasmin  despite 
carefully  controlled  conditions  of  growth 
(Refs.  12  and  13).  Stock  cemc^trates 
are  probably  stable  but  significant 


questions  exist  c(»icerning  the  stability 
of  diluted  antigen  preparations.  Hie 
product  seems  to  be  safe,  although  all 
presently  marketed  preparations  contain 
thimerosal,  an  organic  mercurial  which 
can  sensitize,  '■lere  is  some  question 
about  the  continued  value  of  histoplas¬ 
min  as  a  diagnostic  agent,  primarily  be¬ 
cause  of  the  boost  in  antibody  titer  which 
may  follow  a  positive  test.  Hiis  issue  is 
discussed  more  completely  in  the  de¬ 
tailed  generic  review. 

Product  Review 

Histoplasmosis  is  a  fungus  disease  of 
man  primarily  involving  the  lungs  and 
usually  acquired  by  the  inhalation  of  in¬ 
fectious  particles  of  Histoplasma  capsu¬ 
latum.  Although  world-wide  in  distribu¬ 
tion,  there  are  certain  highly  endemic 
areas  in  which  infection  with  this  orga¬ 
nism  is  common,  although  onW  a  small 
proportion  of  those  infected  develop 
overt  disease  recognized  as  histoplasmo¬ 
sis.  The  disease  is  not  transmitted  from 
person  to  pers(m. 

Histoplasma  capsulatum  is  a  dimor¬ 
phic  organism.  On  laboratory  medium 
incubated  to  25*  to  27*  C  it  exists  as  the 
filamentous  (mycelial)  phase  as  it  does 
in  soil.  In  tlie  tissues  of  the  infected 
mammalian  host  it  exists  as  a  yeast. 
Various  preparations  of  culture  filtrate 
from  each  of  the  two  phases  have  been 
used  to  prepare  antigens  for  serologic 
analysis  and  for  skin  tests  useful  as  aids 
in  diagnosis. 

The  disease  was  first  described  in  1906 
by  Samuel  T.  Darling  (Ref.  1),  who  con¬ 
sidered  the  organism  to  be  a  new  patho¬ 
genic  protozoan  resembling  Leishmania. 
Hie  mycotic  nature  of  the  parasite,  sus¬ 
pected  in  1912,  was  confirmed  in  1934. 
Between  the  years  1906  and  1934  only 
seven  human  cases  of  histoplasmosis,  all 
fatal,  had  been  recorded  in  the  litera¬ 
ture.  By  1945,  the  list  had  grown  to  71 
cases  throughout  the  world,  but  79  per¬ 
cent  had  occurred  in  the  United  States, 
mostly  in  residents  of  the  Mississippi  and 
Missouri  River  valleys.  Hie  concept  of 
histoplasmosis  as  a  rare  and  almost 
always  fatal  mycotic  disease  was 
shattered  in  1945  by  the  studies  of 
Cffiristie  and  Peterson  (Ref.  2)  and  by 
Palmer  (Ref.  3)  which  demonstrated  the 
true  prevalence  of  histoplasmosis  mainly 
by  the  use  of  the  histoplasmin  skin  test 
reaction. 

Histoplasmin  is  tlie  cell-free  culture 
filtrate  obtained  from  a  chemically  de¬ 
fined  broth  medium  after  several  months 
of  growth  of  the  mycelial  phase  of  H. 
capsulatum  at  room  temperature. 

(a)  Effectiveness.  Hie  sensitivity  of  the 
histoplasmin  skin  test  in  identification  of 
infected  individuals  Is  relatively  high. 
Within  3  or  4  weeks  after  the  onset  of 
acute  or  epidemic  histoplasmosis  the  rate 
of  positive  reactions  is  almost  100  percent 
(Ref.  7).  In  chronic  pulmonary  disease, 
however,  the  rate  is  approximately  80 
percent  (Ref.  8) .  As  in  other  granuloma¬ 
tous  diseases,  the  disseminated  form  may 
be  accompanied  by  a  negative  skin  test 
with  the  homologous  antigen.  The  skin 
test  will  be  negrative  also  in  individuals 
who  have  a  state  of  general  anergy  as  a 
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result  of  suppressed  Immunity  by  disease 
or  drug  administration. 

The  reaction  is  not  highly  specific. 
There  are  extensive  cross-reactions  in 
individuals  and  animals  sensitized  to  the 
other  dimorphic  fungi,  especially  Blasto¬ 
myces  dermatitidis  and  Coccidioides. 
immitis  (Refs.  5  and  9) .  Hopes  for  a  more 
specific  antigen  have  been  stimulated  by 
several  investigators.  Two  major  anti¬ 
gens.  "h”  and  “m”,  have  been  purified 
and  characterized  serologically  (Ref.  10) . 
Sprouse  succeeded  in  separating  the  skin 
test  reactive  materials  by  polyacrylamide- 
disc  electrophoresis  and  found  a  fraction 
which  would  not  cross-react  with  Blasto¬ 
myces  (Ref.  11). 

Characteristics  of  Effectiveness 

(i)  Test  material.  Individual  lots  of  the 
test  material  may  vary  widely  in  anti¬ 
genic  composition  and  potency  despite 
carefully  controlled  conditions  of  growth 
(Refs.  12  and  13).  The  antigenic  com¬ 
position  of  histoplasmin  is  very  complex 
and  the  significance  of  the  various  anti¬ 
genic  fractions  found  in  different  lots  of 
histoplasmin  is  poorly  understood.  With 
the  agar  gel  immunodiffusion  technique, 
Heiner  demonstrated  two  significant  iwe- 
cipltins.  The  "h”  antigen  was  precipitated 
by  an  antibody  associated  with  active  in¬ 
fection  and  recent  disease,  whereas  the 
“m”  antigen  was  demonstrated  by  an 
antibody  persisting  from  inactive  disease 
and  sometimes  appearing  in  the  anam¬ 
nestic  response  after  a  positive  skin  test 
(Ref.  14).  The  immimogen  responsible 
for  this  anamnestic  response  has  beeh 
partially  purified  and.  characterizec^  as 
the  *‘m”  reactive  component.  Hlstoplas- 
mins  deficient  in  the  “m”  antigen  may 
not  induce  this  humoral  antibody  re¬ 
sponse  (Ref.  22). 

The  chemical  composition  of  the  skin 
reactive  material  has  not  been  deter¬ 
mined  accurately.  Some  investigators 
considered  it  to  be  polysaccharide  in 
nature,  while  others  claimed  that  it  was 
a  protein-carbohydrate  complex.  Recent 
information  indicates  that  the  active  ma¬ 
terial  is  either  protein  (Ref.  15)  or  com¬ 
plexes  of  protein  and  carbohydrate  (Ref. 
25). 

Standardization  of  histoplasmin  can  be 
readily  accomplished  since  there  is  a 
standard  reference  material  available 
through  the  Bureau  of  Biologies,  and 
there  is  no  trouble  in  finding  sensitized 
individuals.  The  relation  between  the 
guinea  pig  model  and  the  human  model 
needs  to  be  established. 

The  stability  of  the  stock  concentrated 
material  is  good.  Storage  at  5“  C  over  a 
period  of  several  years  does  not  appear 
to  decrease  its  potency.  The  diluted  anti¬ 
gen,  on  the  other  hand,  is  less  stable 
and  the  loss  of  potency  is  directly  related 
to  the  temperature  of  storage.  No  data 
are  available  regarding  the  extent  of  ad¬ 
sorption  to  glass  or  plastic  and  the  possi¬ 
ble  influence  of  a  stabilizing  agent  such 
as  polysorbate-80.  This  information  is 
badly  needed. 

Repeated  skin  tests  with  histoplasmin 
do  not  induce  delayed  hypersensitivity. 
Even  a  single  positive  test,  however,  may 
augment  or  boost  the  titer  of  certain 
humoral  antibodies.  The  following  is  a 


summary  of  many  reports  that  deal  with 
this  subject  (Refs.  10  and  17).  The  ap¬ 
pearance  of  significant  increase  of  com¬ 
plement  fixing  (CP)  titer  to  the  histo¬ 
plasmin  antigen  after  a  positive  skin  test 
was  noted  in  from  3  to  58  percent  of  sub¬ 
jects.  Most  of  the  studies  indicated  a  20 
to  30  percent  rate.  The  maximum  titers 
sb  produced  varied  from  1 :8  to  1:256,  but 
the  usual  titers  were  1 : 8  to  1 ;  32.  Boosts  to 
the  yeast  phase  antigen,  on  the  other 
hand,  were  distinctly  less  common,  the 
rate  varying  from  0  to  14  percent.  Maxi¬ 
mum  antibody  levels  were  noted  in  2  to  3 
weeks  following  the  test  and  they  per¬ 
sisted  for  as  long  as  6  months.  No  in¬ 
creases  were  noted  before  the  5th  day. 
The  appearance  of  “m”  band  precipitlns 
was  noted  in  12  to  90  percent  of  subjects 
after  a  single  positive  skin  test.  . 

A  negative  skin  test  very  rarely  causes 
an  antibody  response.  A  summary  of  6 
reports  reveals  that  none  of  313  subjects 
with  negative  skin  tests  had  an  antibexly 
response  by  complement  fixation  Ur  a 
histoplasmin  antigen,  and  less  than  1 
ijercent  of  312  subjects  showed  such  a 
re.spon.se  to  a  yeast  pha,se  antigen  (Refs. 
17  and  18). 

Questions  have  been  raised  (Ref.  19) 
about  the  advisability  of  continued  use 
of  histoplasmin  as  a  diagnostic  aid  be¬ 
cause  of  the  boost  in  antibody  titer 
which  may  follow  a  positive  skin  test 
(see  above)  and  because  the  skin  reac¬ 
tions  to  histoplasmin  may  not  be  suffi¬ 
ciently  specific.  These  objectiCHis  are  es¬ 
pecially  applicable  in  areas  of  high 
endemicity  where  the  vast  majority  of 
adult  residents  have  positive  skin  tests 
and  where  serological  studies  would  have 
greater  diagnostic  value.  Conversely, 
there  are  several  considerations  which 
support  the  usefulness  of  the  skin  test 
for  the  evaluation  of  the  possibility  of 
histoplasmosis  in  the  individual  patient. 
The  physician  who  uses  histoplasmin  for 
this  purpose  must  be  aware  of  its  short¬ 
comings.  A  reliable  initial  result  can  be 
obtained  from  serum  taken  either  before 
or  within  a  few  days  of  the  recognition 
of  a  positive  test. 

The  skin  test  is  a  procedure  that  can 
be  done  and  observed  by  the  physician 
himself  within  48  hours.  The  CP  test  re¬ 
sults.  on  the  other  hand,  usually  involve 
a  delay  of  1  to  3  weeks  because  stand¬ 
ardized  antigens  are  not  widely  available 
in  local  laboratories.  In  areas  of  low  en¬ 
demicity  it  may  be  easier  to  do  mass  skin 
testing  to  quickly  recognize  outbreaks 
of  acute  histoplasmosis  than  to  collect 
.serum,  transport  it  to  a  central  labora¬ 
tory,  and  await  the  CF  test  results. 

Although  histoplasmin  is  not  as  use¬ 
ful  in  diagnosis  as  it  was  once  thought 
to  be,  it  may  serve  an  impeuiant  purpose 
in  the  evaluation  of  pulmonary  nodules, 
in  areas  of  high  endemicity  a  negative 
skin  test  is  strong  evidence  against  his¬ 
toplasmosis,  while  a  positive  histoplas¬ 
min  along  with  a  negative  tuberculin 
test  in  an  area  of  low  endemicity  consti¬ 
tutes  suggestive  evidence  in  favor  of 
histoplasmosis. 

Finally,  the  considerations  that  de¬ 
termine  the  relative  value  of  the  skin 
test  versus  the  serologic  tests  for  diag¬ 


nosis  in  an  individual  patient  are  those 
of  epklemkdoglc  and  clinical  nature  to¬ 
gether  with  the  ready  availability  of  a 
laboratory  capable  of  performing  accu¬ 
rate  serologic  tests  for  histoplasmosis. 

There  Is  no  Information  on  the  rate 
or  the  mechanism  of  elimination  by  the 
host.  Since  the  antigen  is  produced  in 
a  chemically  defined  medium  the  prod¬ 
uct  should  be  nonsensitizing  and  non¬ 
reactive  except  for  the  possible  influence 
of  an  added  preservative. 

(ii)  Test  method.  The  test  can  be  ad¬ 
ministered  either  by  the  Mantoux 
method  or*  by  a  multiple  puncture  tine 
device.  The  former  pr<x:edure  allows  a 
measured  amoimt  of  test  material  to  be 
injected,  the  latter  Introduces  an  un¬ 
known  amount.  The  Mantoux  method  is 
not  difficult,  while  the  multiple  pimcture 
device  procedure  is  even  simpler.  In  both 
instances,  the  reactions  have  clear-cut 
borders  and  are  usually  round,  although 
the  tine  procedure  may  produce  irregu¬ 
lar  reactions  as  a  result  of  partial  co¬ 
alescence  of  reactions  about  individual 
puncture  points.  Quantitative  dose  re¬ 
sponse  studies  are  possible  with  the  Man¬ 
toux  method  (Ref.  23). hut  are  difficult 
with  the  tine  application  because  of  un¬ 
certain  dosage  and  a  discontinuous  dis¬ 
tribution  of  reaction  sizes.  The  reaction 
usually  appears  in  24  hours,  reaches  a 
maximum  at  48  to  72  hours  and  slowly 
subsides. 

(b)  Safety.  Thus  far,  exp«-ience  with 
this  test  material  reveals  no  safety  prob¬ 
lems  in  regards  to  anaphylaxis,  ccmstltu- 
tional  symptcmis,  carcinogenic  effects, 
teratog^c  effects,  mutagenic  effects, 
sensitization  to  product,  skin  irritation, 
and  reactivation  of  disease.  Severe  skin 
reactions  are  liable  to  occur  in  highly 
sensitive  individuals  just  as  in  the  tuber¬ 
culin  skin  test. 

Tlie  test  material  may  be  rendered 
free  of  live  microbial  agents  in  the  usual 
manner  and  sterility  tests  may  be  per¬ 
formed  to  ensure  this  freedom.  The 
method  of  manufacture  is  not  likely  to 
introduce  viral  or  mycoplasmal  agents. 
There  is  no  information  on  the  elimina¬ 
tion  of  the  test  material  by  the  host. 
There  is  no  evldrace  to  suggest  toxicity 
of  the  test  material.  There  should  be 
no  particular  problem  with  the  test 
method  since  it  is  the  standard  intra- 
cutaneous  injection  of  a  small  amount 
of  material.  The  test  procedure  causes 
very  little  pain  or  bleeding  and  its  es¬ 
sentially  noninjurlous. 

Since  1968,  it  has  been  known  that 
mycelial  fungal  mats  and  colonies 
thought  to  be  pure  cultures  of  H.  capsu- 
latum  may,  in  fact,  be  contaminated  with 
fungi  which  are  not  sufficiently  different 
in  color  or  texture  to  be  grossly  distin¬ 
guished  from  H.  capsulatum  (Ref.  24). 
The  filaments  of  such  fungi  Interlace 
with  those  of  H.  capsulatum  in  the  same 
colony  and  cannot  be  separated  except  by 
very  special  mycological  methods  which 
have  not  been  taken  into  accoimt  either 
in  the  preservation  and  maintenance  of 
the  sto^  cultures  from  which  the  histo- 
plasmins  were  prepeued  osc  in  the  “pur¬ 
ity”  of  the  “uncontaminated”  hlstoplas- 
mins  themselves.  This  omission  is  critical 
for  the  “histoplasmins”  prepared  for  in- 
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Jection  by  the  Mantoux  method  but  even 
more  serious  for  “hlstoplasmins”  that 
are  concentrated  25  to  35  times  and  de¬ 
livered  much  less  accurately  via  multiple 
puncture  devices. 
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Histoplasmin  by  Parke-Davis 

1.  Product.  Hlstoplasmln  manufactured  by 
Parke,  Davis  and  Co. 

2.  Description.  Hlstoplasmln  produced  by 
Parke,  Davis  and  Company  is  derived  from  a 
culture  filtrate  of  Histoplasma  capsulatum, 
strain  M-1217.  (PD  No.  4799)  originally  C.  W. 
Emmons’  strain  #6510.  The  filtrate  comes 
from  growth  in  a  chemically  defined 
L-asparaglne  broth  medium  after  1  to  6 
months  of  incubation.  Phosphate  buffer,  pH 
7.4,  containing  sodium  citrate  and  phenol  0.5 
percent,  is  supplied  separately  as  the  diluent. 
For  use  as  a  skin  test  the  concentrated  ma¬ 
terial  is  diluted  1:100  with  1.0  ml  of  the 
buffer.  The  final  diluted  product  contains 
0.0001  percent  thlmerosal.  A  red  dye  (FD  & 
C  Red  No.  2)  at  a  concentration  of  1:700,000 
is  added  to  assure  the  user  that  histoplasmin 
is  present  in  the  container. 

3.  Analysis — (a)  Effectiveness.  No  specific 
data  are  furnished  on  the  ability  of  Parke- 
Davis  histoplasmin  to  identify  all  individuals 
who  have  had  previous  immunologic  experi¬ 
ence  with  Histoplasma.  A  study  by  Furcolow 
in  1960  (Ref.  1)  submitted  to  the  manufac¬ 
turer  demonstrated  that  the  results  with 
Parke-Davis  lot  H-11  were  comparable  to 
those  obtained  with  the  reference  standard 
preparation  H-42  in  approximately  160  per¬ 
sons.  The  raw  data  in  terms  of  average  size 
of  skin  reaction  were  not  made  available  and 
one  cannot  evaluate  the  conclusions  of  the 
author.  New  production  batches  and  subse¬ 
quent  lots  are  standardized  against  U.  8. 
Reference  Standard,  No.  1  by  a  4x4  design  on 
3  to  6  guinea  pigs.  There  is  no  standardiza¬ 
tion  of  these  batches  or  lots  in  the  human 
model.  As  noted  in  the  generic  review,  the 
guinea  pig  model  has  not  been  correlated 
with  the  h\iman  model. 

No  data  are  provided  on  the  specificity 
of  the  Parke-Davis  product  for  skin  test¬ 
ing.'  'nie  generic  review  indicates  that 
hist(^lasmin  is  known  to  be  reactive  in 
individuals  infected  with  other  fungi, 
especially  blastomyces  and  coccldioides. 
Identity  tests  have  been  done  by  Parke- 
Davis  in  guinea  pigs  sensitized  with  his¬ 
toplasmin,  blastomycln,  and  tuberculin. 
No  data  are  provided  but  the  statement 
is  made  that  “the  homologous  test  anti¬ 


gen  yielded  responses  equivalent  to  the 
homologous  standard  while  the  hetero- 
logus  test  antigens  elicited  little  or  no 
response.”  The  lots  of  the  heterologous 
test  antigens  were  not  noted. 

Characteristics  of  Effectiveness 

(i)  Test  material.  The  product  is  not 
chemically  defined  but  a  test  for  identity 
is  done  by  thin  layer  silica  gel  chroma¬ 
tography  followed  by  ninhydrin  staining. 
By  this  means  it  is  said  that  the  product 
can  be  distinguished  from  blastomycln; 
however,  there  Is  no  evidence  that  this 
correlates  with  specificity  in  the  human 
or  animal  model. 

No  data  are  presented  on  reproduci¬ 
bility  from  lot  to  lot  except  that  the 
chromatographic  analysis  is  reproduci¬ 
ble. 

The  potency  of  each  lot  is  estimated 
from  a  comparison  of  the  responses  ob¬ 
tained  by  the  intracutaneous  injection 
into  appropriately  sensitized  guinea  pigs 
of  a  sample  of  the  lot  under  test  and  of 
the  histoplasmin  reference  standard. 
The  material  is  then  diluted  with  phos¬ 
phate  buffer  to  give  a  potency  of  within 
20  percent  of  that  of  the  reference  stand¬ 
ard.  No  tests  have  been  performed  to  cor¬ 
relate  the  guinea  pig  system  with  a  sys¬ 
tem  for  estimation  of  potency  in  humans. 

The  product  is  stable  in  the  imdiluted 
form  at  least  1  year  at  1“  to  5*  C. 

No  information  was  provided  regard¬ 
ing  the  induction  of  delayed  hypersensi¬ 
tivity  or  the  boosting  of  humoral  anti¬ 
body  titers  by  this  product. 

No  data  were  available  on  elimination 
from  the  host. 

The  diluent  contains  thimerosal.  The 
Panel’s  comments  regarding  the  sensi¬ 
tizing  capacity  of  thlmerosal  apply  to 
this  product.  See  the  statement  on 
“Thimerosal  as  a  Preservative.” 

(li)  Test  method.  The  test  material  L*; 
given  by  the  simple  and  accurate  Man¬ 
toux  method. 

The  reactions  are  usually  round  and 
have  a  clear-cut  boundary. 

There  is  sufficient  range  of  reaction 
size  for  dose  response  studies.  This  in¬ 
formation  comes  mainly  from  the  generic 
review  shice  the  only  information  on  this 
subject  furnished  by  Parke-Davis  is  a 
series  of  studies  done  by  Furcolow  in 
1950.  While  no  data  on  the  actual  reac¬ 
tion  sizes  were  given,  the  proportions  of 
patients  with  a  positive  test  to  three  dif¬ 
ferent  dilutions  of  the  Parke-Davis  H-11 
product  Indicated  that  quantitative  dose 
response  studies  were  possible. 

The  company  recommends  that  the  re¬ 
action  be  read  in  24  to  48  hours. 

(b)  Safety — (i)  Host  response.  There 
has  been  extensive  use  of  this  product 
(several  million  doses)  with  a  reported 
minor  reaction  rate  of  1  per  1.4  million 
doses  sold.  The  nature  of  these  reactions 
was  not  specified.  Very  little  informa¬ 
tion  is  provided  on  the  long-term  safety 
of  the  red  dye,  PD&C  Red  No.  2.  Except 
for  the  current  suspicion  about  the  car¬ 
cinogenic  potential  of  the  dye,  the  Panel 
found  no  other  information  concerning 
the  potential  carcinogenic,  teratogenic, 
or  mutagenic  effects  from  the  Parke- 
Davis  product. 
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(il)  Test  material.  By  the  required  ste¬ 
rility  tests,  the  final  product  contains  no 
viable  bacteria  or  fungi.  It  Is  not  likely 
that  other  living  or  dead  contaminants 
would  be  present,  but  tests  for  these  con¬ 
taminants  have  not  been  done. 

The  material  appears  to  be  non  toxic. 

(Ill)  Test  method.  The  test  method 
produces  very  little  pain  or  bleeding  and 
is  essentially  noninjurious. 

4.  Recommendations,  (a)  The  Panel 
recommends  that  the  product  be  placed 
in  Category  IIIA  to  remain  on  the  mar¬ 
ket  with  the  requirement  that  acceptable 
data  based  on  scientifically  sound  meth¬ 
ods  be  submitted  to  demonstrate  efficacy 
in  humans  (Ref.  2).  These  data  should 
include  for  each  batch: 

(I)  Comparison  of  the  product  with 
tlie  standard  by  means  of  dose  response 
curves. 

(II)  Distribution  of  reaction  sizes  In 
persons  known  to  be  infected  and  in 
those  presumed  to  be  uninfected  with  H. 
capsulatum. 

(III)  Chemical  characterization  (In¬ 
cluding  protein,  carbohydrate,  lipid  and 
nucleic  acid)  should  be  performed  on 
each  to  assess  consistency  of  production. 

(Iv)  Critical  and  detailed  examina¬ 
tions  of  the  stock  strains  of  H.  capsula¬ 
tum  must  be  made  to  ensure  that  they 
are  not  contaminated  with  other  species 
of  filamentous  fungi  whose  filaments  may 
be  Interlaced  with  those  of  the  stock 
strain  under  the  same  cultural  condi¬ 
tions  (Ref.  3) . 

Further  data  should  also  include: 

(V)  Evidence  should  be  furnished  for 
the  long-term  safety  of  the  additive  red 
dye  or  the  dye  should  be  eliminated  from 
the  product. 

(Vi)  Evidence  should  be  furnished  for 
stability  of  the  material  in  the  final  con¬ 
tainer  and  the  working  dilution  made 
therefrom  (l.e.  possible  ad.sorption  to 
glass  or  plastic) . 

(b)  Two  years  is  a  reasonable  time  for 
the  recommended  ^tlng  to  be  accom¬ 
plished. 

(c)  The  Panel  also  recommends  that 
the  following  information,  in  addition  to 
that  in  the  product  brochure  dated  Oc¬ 
tober  1972,  should  be  included  in  the 
labeling: 

(i)  Blood  for  serological  studies  (if 
clinically  indicated)  should  preferably  be 
drawn  prior  to  administering  the  skin 
test  but  may  be  obtained  within  48  to  96 
hours  after  the  test  administration  be¬ 
cause  a  positive  skin  reaction  may  be  as¬ 
sociated  with  a  fise  in  titer  after  that 
lapse  of  time. 

(ii)  It  would  be  better  to  state  that 
“the  reaction  should  be  described  and 
measured  in  terms  of  mm  of  indiiration 
and  degree  of  reaction  (from  slight  in¬ 
duration  to  vesiculation  and  necrosis). 
In  many  studies  reported  in  the  literature 
a  reaction  of  5  mm  or  greater  is  consid¬ 
ered  to  be  positive.  In  case  of  doubt  the 
test  should  be  repeated  but  only  after 
obtaining  serum  for  antibody  titer  (if 
clinically  indicated) .” 
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Histoplasmin  by  Lederle 

1.  Product.  Histoplasmin  (Histoplas¬ 
min  Tine  Test)  manufactured  by  Lederle 
Laboratories. 

2.  Description.  The  product  consists  of 
a  plastic  applicator  with  an  attached 
stainless  steel  base  containing  four  tines 
approximately  2  mm  in  length.  A  prepar¬ 
ation  of  stabilized  histoplasmin  Ls  applied 
to  these  tines  by  mechanically  dipping 
and  drying.  A  removable  plastic  cap  Is 
attach^  and  the  entire  applicator  is 
sterilized  by  ethylene  oxide  gas. 

The  histoplasmin  initially  is  made 
from  three  strains  of  Histoplasma  cap¬ 
sulatum  which  include  two  soil  isolates 
(Mexico.  Mo.  and  Mason  City,  Iowa)  and 
one  human  strain  (A811  from  the  Center 
for  Disease  Control).  The  production 
medium  is  a  semi-synthetic  asparagine 
broth  in  flasks  in  which  the  strains  are 
incubated  separately  4  to  6  months  at 
room  temperature.  The  same  number  of 
flasks  is  inoculated  with  each  strain. 
Each  flask  is  examined  for  ccmtamina- 
tion  at  harvest  and  the  contaminated 
flasks  discarded.  Equal  numbers  of  flasks 
of  each  strain  are  not  taken  from  the 
remaining  flasks  to  reestablish  the  orig¬ 
inal  exact  proportion,  since  the  inequal¬ 
ity  is  slight.  It  is  not  stated  how  equality 
is  determined:  simply  that  all  of  the 
flasks  with  non-contaminated  broth  are 
used.  The  broths  are  then  pooled,  filtered, 
conc''ntrated  approximately  25  to  35 
times,  and  “stabilized”  with  4  percent 
gum  arable  plus  8  percent  dextrose. 

In  a  letter  of  February  11,  1975,  the 
manufacturer  replied  to  the  questions 
“In  what  way  are  the  production  culture 
flasks  examined  for  identification  of  the 
organism?  Was  the  identification  macro¬ 
scopic  or  w'ere  mycological  identification 
techniques  employed?  If  so,  what  meth¬ 
ods  were  used?” 

Answer.  “After  the  culture  flasks  are 
inoculated  with  their  respective  isolates, 
all  flasks  are  incubated  for  approximately 
6  months,  at  which  time  all  growth  activ¬ 
ity  seems  to  be  at  a  standstill.  Each  flask 
is  removed  from  the  shelf  and  given  an 
identification  number  and  is  treated  as 
a  separate  lot.  Each  flask  is  examined 
grossly,  and  0.5  ml  is  cultured  for  purity 
on  yeast  agar  medium  plates.  All  flasks 
that  do  not  grow  out  Histoplasmin  [sic] 
capsulatum  on  the  yeast  agar  plates  are 
examined  directly,  and  a  microscopic 
identification  of  Histoplasmin  fsic]  cap¬ 
sulatum  is  made. 

“The  examination  methods  are  micro¬ 
scopic  and  colonial,  in  which  the  mor¬ 
phology  of  the  organism  and  the  char¬ 
acteristic  growth  of  the  colonies  are  pri¬ 
marily  used  for  identification.  Methods 
used  are  those  recommended  by  Profes¬ 
sor  Michael  L.  Furcolow,  M.D.,  of  the 
University  of  Kentucky. 

“It  is  believed  that  the  reason  an  oc¬ 
casional  flask  does  not  produce  growth 
•  when  inoculated  on  yeast  extract  agar 


at  harvest  time  is  that  growth  is  inhib¬ 
ited  by  metabolic  waste  products  that  are 
often  toxic  to  the  culture.” 

3.  Analysis — (a)  Effectiveness.  The 
product  information  supplied  by  Lederle 
contains  a  summary  of  eight  published 
studies  that  compared  the  results  of  the 
tine  test  with  those  of  the  Mantoux  test 
using  commercially  available  histoplas¬ 
min  at  a  dilution  of  1:100.  The  results 
were  variable  with  a  reported  0  to  28 
percent  false  negative  and  0  to  13  percent 
false  positive  rate  of  the  tine  test  when 
compared  with  the  Mantoux  test.  In  a 
later  study  by  Perkins  and  Saslaw  (Ref. 
3)  a  complete  correlation  between  the 
two  tests  was  foimd  in  34  patients  with 
positive  reactions  and  in  66  with  nega¬ 
tive  reactions.  In  this  study,  however, 
hand-dipped  tines  were  used  rather  than 
commercial  tines. 

No  information  on  cro.ss-reactions  wa.s 
provided. 

(1)  Test  material — (1)  Chemical  com¬ 
position.  The  chemical  composition  was 
not  defined  in  any  way. 

(2)  Reproducibility.  No  data  were  pro¬ 
vided  on  the  lot-to-lot  reproducibility. 

(3)  Standardization.  *rhe  material  de¬ 
scribed  as  “bulk  imconcentrate”  is  cur¬ 
rently  being  standardized  in  guinea  pig.s 
previously  sensitized  with  (concentrated) 
histoplasmin  suspended  in  Freund’s  com¬ 
plete  adjuvant.  The  “bulk  unconcen- 
trate”  is  adjusted  (diluted)  to  compare 
with  reactions  elicited  by  Histoplasmin 
U.S.  Reference,  Lot  No.  1,  administered 
to  guinea  pigs  by  the  Mantoux  technique. 
The  correlation  of  this  laboratory  test 
with  a  similar  system  in 'man  is  pre¬ 
sent^  in  the  product  information  bro¬ 
chure  in  a  single  publication  by  I.  R.  Long 
of  the  Southern  Food  and  Drug  Re¬ 
search.  Inc.  and  three  other  workers 
from  Lederle  Laboratories  (Ref.  4).  This 
was  a  report  of  a  well-controlled  com¬ 
parison  of  test  histoplasmin  material 
with  a  1:100  dilution  of  the  Reference 
Standard  in  200  individuals.  Preliminary 
guinea  pig  tests  showed  that  the  test 
material  was  approximately  three  times 
as  potent  as  the  standard  so  that  a  1 :300 
dilution  of  the  test  material  was  used. 
The  reactions  were  read  in  blind  fashion 
by  four  different  readers.  There  was  good 
correlation  between  positive  and  nega¬ 
tive  reactions  using  5  mm  as  a  criterion 
of  positive,  and  between  the  average  re¬ 
action  sizes. 

Standardization  of  the  dried  material 
on  the  tines,  however,  poses  a  more  for¬ 
midable  problem.  A  complicated  mathe¬ 
matical  schone  is  presented  for  estimat¬ 
ing  the  potency  (quantitative  analysis) 
of  the  material  eluted  from  the  tines  as 
determined  by  comparative  Mantoux 
tests  in  sensitized  guinea  pigs.  The  object 
is  to  make  the  potency  on  each  tine  ap¬ 
proximately  1/100  of  that  of  the  refer¬ 
ence  standard. 

(4)  Stability.  No  data  were  furnished 
on  the  stability  of  the  product. 

(5)  Sensitization.  It  was  shown  by 
Long  et  al.  (Ref.  4)  that  repeated  tine 
tests  did  not  Induce  skin  sensitivity,  but 
there  is  no  information  given  regarding 
augmentation  of  the  humoral  antibody 
response.  Presumably  this  would  be  the 
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same  as  or  greater  than  that  established 
for  the  intradermal  test  for  hlsU^ldas- 
mosis.  (See  the  Histoplasmin  Generic 
Review.) 

(6)  Elimination  by  host.  There  were 
no  data  on  elimination  by  the  host. 

(7)  Diluent.  Reactions  from  the  di¬ 
luent  may  be  those  associated  with 
thimerosal  which  varied  from  1.57  to  2.4 
mg/ml  in  the  two  bulk  histoplasmin  lots 
(2250-14  and  H1j-76)  on  which  thimero¬ 
sal  assays  were  performed.  Since  2500 
tines  (or  625  tine  tests)  require  1  ml  * 
histoplasmin,  it  is  calculated  that  the 
tines  from  these  lots  contain  0.16  and 
0.24  microgram  thimerosal  per  tine,  re¬ 
spectively.  No  thimerosal  assays  are  done 
on  the  actual  tine  test  units.  No  studies 
with  thimerosal  applied  by  the  tine  have 
been  done  in  either  animals  or  humans. 
The  Panel’s  comments  regarding  the 
sensitizing  capacity  of  thimerosal  apply 
to  this  product.  See  the  statement  on 
“Thimerosal  as  a  Preservative’’. 

It  was  not  felt  that  the  gum  arabic 
required  for  stabilizing  histoplasmin  for 
adherence  to  the  tines  would  produce 
systemic  reactions,  nor  that  the  rare 
local  reaction  which  might  occur 
(usually  within  one-half  hour)  would 
interfere  with  the  reaction  to  the  his¬ 
toplasmin  on  the  tine  which  Is  maximal 
at  48  or  72  hours. 

(ID  Test  method.  One  of  the  main  ad¬ 
vantages  of  the  multiple  pimcture  device 
is  that  its  application  is  simple  even  for 
nonprofessional  personnel  and  the  ma¬ 
terial  does  not  need  to  be  refrigerated. 
The  area  of  induration  Is  usually  round 
although  partial  coalescence  of  reactions 
around  individnal  tines  may  produce  an 
irregular  area.  None  of  the  available  re¬ 
ports  indicates  any  difiOculties  in  mesus- 
urement.  The  range  of  reaction  sizes  Is 
more  limited  than  for  the  Mantoux  tech¬ 
nique.  Inability  to  control  the  dosage  and 
the  discontinuity  in  the  distribution  of 
reaction  sizes  resulting  frcHn  coalescence 
of  reactions  around  individual  tines 
make  dose-response  studies  difficult.  No 
Information  on  the  duration  of  reaction 
wsis  given  except  the  recommendation 
that  the  test  be  read  at  48  to  72  hours. 

(b)  Safety — (i)  Host  response.  Rela¬ 
tively  limited  use  of  this  product  prior 
to  1970  has  revealed  no  evidaice  of  ana¬ 
phylaxis,  constitutional  symptoms,  car¬ 
cinogenic  effects,  teij^togenic  effects, 
mutagenic  effects,  sensitlzatimi  to  prod¬ 
uct,  pain,  scarring,  change  in  pigmenta¬ 
tion,  reactivation  of  disease  and  inter¬ 
ference  with  action  of  other  medications. 
There  were  some  reports  in  1969  which 
led  to  the  following  medical  advisory 
evaluation.  “Some  individuals  may  be  ex¬ 
tremely  sensitive  to  the  test  and  develop 
skin  ulceration.  Such  reactions  are  not 
known  to  result  in  permanent  scars.” 

(ii)  Test  material.  Adequate  sterility 
tests  have  not  been  done  to  rule  out 
fui^al  contsunlnation  especially  those 
species  which  produce  colonies  macro- 
sc(H>ically  similar  to  H.  capsulatum. 
Viral  and  other  nonbacterial  living  con¬ 
taminants  would  not  be  expected.  There 
is  no  information  on  freedom  from  non¬ 
living  contaminants.  Itiere  is  no  infor¬ 


mation  on  elimination  of  the  test  ma¬ 
terial  by  the  host.  The  material  is  not 
toxic  by  human  experlmce  and  by  the 
prescribed  toxicity  tests  in  two  mice  and 
two  guinea  pigs. 

(iil)  Test  method.  The  test  produces 
very  little  pain  or  bleeding  and  is  essen¬ 
tially  noninjurious. 

4.  Recommendations,  (a)  The  Panel 
recommends  that  this  product  be  placed 
in  category  IIIB  with  the  license  for  the 
product  to  be  suspended.  Considerations 
leading  to  this  recommendation  Include; 

(i)  The  product  has  poor  sensitivity 
and  specifiicity. 

(ii)  'There  is  no  chemical  definition  of 
the  product. 

(iii)  There  are  no  data  on  lot-to-lot  re¬ 
producibility,  especially  with  regard  to 
the  potency  of  each  lot  of  tines  as  they 
are  used  in  humans. 

(iv)  There  are  no  data  on  tlie  stability 
of  the  tine  material. 

(V)  Critical  and  detailed  examinations 
of  stock  strains  of  H.  capsulatum  must  be 
made  to  ensure  that  they  are  not  con¬ 
taminated  with  other  species  of  filamen¬ 
tous  fungi  whose  filaments  may  be  inter¬ 
laced  with  those  of  the  stock  strain  under 
the  same  cultural  conditions  (Ref.  2) . 

(b)  Before  the  license  is  reinstated  the 
manufacturer  must  provide  acceptable 
data  based  on  scientifically  sound  meth¬ 
ods  to  demonstrate: 

(i)  Lot-to-lot  reproducibility  of  the 
filial  product  (tine)  in  either  a  human  or 
a  human/animal  model. 

(ii)  Stability  of  the  final  product. 

(iii)  Standardization  in  hiunans  for 
futiire  batches. 

(iv)  The  effect  of  the  tine  skin  test  on 
the  augmentation  of  humoral  response 
to  Histoplasma  antigens  and  other  fun¬ 
gal  antigens. 

(v)  The  degree  of  cross  reactivity  in 
geographic  areas  known  to  be  highly 
endemic  for  other  fungus  diseases,  e.g.. 
coccidioidomycosis,  paracoccidioidomy¬ 
cosis. 

(vi)  Because  of  the  possibility  that  the 
mechanical  dipping  process  may  fail  to 
deposit  histoplasmin  on  the  tines  of  in¬ 
dividual  units,  routine  evaluation  of  the 
final  product  should  Include  a  test  for 
protein,  mercury,  or  other  test  material 
on  the  tines  of  randomly  selected  indi¬ 
vidual  units. 

(c)  Furthermore,  the  Panel  recom¬ 
mends  that  the  following  revisions  to  the 
product  brochure  dated  October  1968  and 
advertising  copy  submitted  by  the  com- 
p>any  should  be  made: 

(i)  Add  a  statement  indicating  that 
this  product  is  not  as  effective  as  other 
Intracutaneous  histoplasmin  products. 

(11)  Delete  the  statement  “should  be 
routine  for  hospitalized  patients.” 

(iii)  Delete  the  statement  “should  be 
routine  office  procedure  in  all  endemic 
areas.” 

(iv)  Delete  the  statement  “should  be 
done  concurrently  with  Tuberculin  test¬ 
ing  •  • 

(v)  Delete  the  statement  “should  be 
done  routinely  in  nonmdemlc  areas 
where  there  is  a  large  transient  popula¬ 
tion.” 
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HISTOPLA.SMIN  BY  MICHIGAN  DEPARTMENT 

OF  Public  Health 

1.  Product.  Histoplasmin  manufactured 
by  Michigan  Department  of  Public 
Health. 

2.  Description.  Histoplasmin  produced 
by  the  Michigan  Department  of  Public 
Health  is  a  1:400  dilution  of  a  culture 
filtrate  of  the  mycelial  form  of  Histo¬ 
plasma  capsulatum  grown  for  3  months 
at  25°  C  in  a  chemically  defined  broth 
medium  (modified  Dorse t-Henley  liquid 
medium).  The  diluent  is  a  glycine-gly¬ 
cerol-sodium  chloride  solution  at  pH  7.3 
containing  0.0025  percent  thimerosal. 
Strain  6507  (MDPH  No.  1435) ,  originally 
obtained  from  C.  W.  Emmons  of  the  NIH, 
serves  as  the  seed  culture.  The  parent 
(batch)  histoplasmin  is  prepared  from 
several  flasks,  each  containing  100  ml  of 
medium.  A  batch  is  prepared  once  every 
1  to  10  years  from  which  3  lots  of  3.5 
liters  each  are  prepared  annually.  The 
final  product  requires  no  further  dilu¬ 
tion. 

3.  Analysis — (a)  Effectiveness.  The 
generic  review  provides  a  discussion  on 
the  sensitivity  of  histoplasmin.  Hie 
Michigan  Department  of  Health  product 
was  found  to  be  comparable  to  the  stand¬ 
ard  histoplasmin  in  1953  when  their  lot 
No.  14  in  a  dilution  of  1:400  was  studied 
in  33  human  volunteers,  all  of  whixn 
were  positive  reactors.  Also  submitted  is 
an  abstract  of  a  paper  in  which  it  was 
reported  that  there  was  a  61  percent 
prevalence  of  histoplasmin  reactivity  in 
1,324  children  of  Milan,  Michigan,  com¬ 
pared  to  a  rate  of  8.2  percent  in  over 
7,000  children  in  other  parts  of  the 
county.  The  Michigan  Depiartment  of 
Health  histoplasmin  was  used  in  that 
study. 

No  data  were  submitted  for  specificity 
(See  Generic  Review  for  discussion) . 

Characteristics  of  Effectiveness 

(1)  Test  material — (1)  Chemical  com¬ 
position.  The  chemical  composition  is  not 
defined  in  any  way. 

(2)  Reproducibility.  No  data  were  sub¬ 
mitted  on  the  reproducibility  from  lot¬ 
to-lot. 

(3)  Standardization.  The  Michigan 
material  Is  tested  for  potency  in  guinea 
pigs  sensitized  with  a  mixture  of  “con¬ 
centrated”  histoplasmin  together  with 
complete  Freimd’s  adjuvant.  The  reac¬ 
tions  are  compared,  not  with  the  stand¬ 
ard  histoplasmin,  but  with  “a  histo- 
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plasmin  solution  equivalent  in  potency  to 
0.1  ml  of  a  1 : 100  dilution  of  the  reference 
histoplasmin.”  Comparison  of  the  guinea 
pig  system  to  the  human  system  is  not 
provided  directly,  but  lot  No.  14  which 
was  diluted  to  make  it  equally  potent 
with  the  standard  according  to  the 
guinea  pig  test  was  actually  found  to  be 
equally  potent  in  24  sensitized  individ¬ 
uals  in  1953. 

(4)  Stability.  No  data  were  submitted 
on  the  stability  of  the  product.  The  state¬ 
ment  is  made  that  “diluted  histoplasmin 
has  an  expiration  period  of  six  months,” 
but  no  documentation  is  presented.  In 
answer  to  questions  about  stability  the 
manufacturer  states  that  (i)  Studies 
done  in  1954-55  in  hiunans  confirmed  the 
stability  of  the  final  product  for  at  least 
6  months,  (li)  No  studies  have  been  done 
to  determine  the  amoimt  of  histoplasmin 
adsorbed  to  glass  and  plastic. 

Further  Information  on  stability  and 
lot-to-lot  reproducibility  is  provided  in 
answer  to  a  specific  inquiry.  Lots  21  and 
31  “in  use  in  Michigan  since  1959”  were 
tested  for  potency  in  4  to  6  sensitized 
guinea  pigs,  using  4  to  5  two-fold  dilu¬ 
tions  and  compared  with  similar  dilu¬ 
tions  of  reference  standard  histoplasmin 
lot  No.  1.  Lot  21  remained  stable  and 
comparable  to  the  reference  standard  in 
1959,  1962,  and  1965;  lot  31  was  equi- 
potent  to  the  standard  in  1968,  1971,  and 
1974. 

(5)  Sensitization.  The  sensitizing 
properties  of  histoplasmin  are  discussed 
in  the  generic  review.  The  Michigan  De¬ 
partment  of  Health  provided  no  infor¬ 
mation  on  this  subject  for  their  product. 

(6)  Elimination  by  host.  No  data  were 
presented  on  elimination  from  the  host. 

(7)  Diluent.  There  was  no  information 
provided  regarding  the  sensitizing  or  re¬ 
action-producing  properties  of  the  dilu¬ 
ent  except  the  general  statement  that 
there  have  been  no  reports  of  adverse 
reacti<ms  after  the  distribution  of  well 
over  half  a  million  skin  test  doses.  The 
diluent  contains  thlmerosal.  The  Panel’s 
comments  regarding  the  sensitizing  ca¬ 
pacity  of  thlmerosal  apply  to  this  prod¬ 
uct.  See  the  statement  on  “Thlmerosal 
as  a  Preservative”. 

(ii)  Test  method.  Ihe  test  is  given  by 
the  Mantoux  method  which  is  simple  and 
accurate.  The  data  indicate  that  a  posi¬ 
tive  reaction  Is  usually  round  and  has  a 
clear-cut  boundary. 

No  data  were  presented  about  a  dose 
response  relation,  but  Information  from 
the  generic  review  Indicates  that  toere  is 
a  sufficient  range  of  reaction  size  with 
other  histoplasmins. 

The  data  presented  indicate  that  the 
reaction  remains  for  at  least  72  hours. 

(b)  Safety — (1)  Host  response.  No 
specific  data  were  submitted  regarding 
any  short-or  long-term  side  effects.  Well 
over  half  a  million  doses  were  distributed 
In  the  state  of  Michigan  since  1954  with¬ 
out  any  adverse  reactions  having  been 
reported  to  the  Michigan  Department  of 
Health.  The  Panel  found  no  Information 
concerning  potential  carclnog^c  tera¬ 
togenic  or  mutagenic  effects  from  this 
product. 


(11)  Test  material.  Adequate  tests  for 
absence  of  vlaUe  fimgl  were  documented. 
Sterility  tests  are  performed  on  the  par¬ 
ent  histoplasmin  and  on  the  product 
after  final  dilution.  No  details  were  given 
but  presumably  the  procedures  are  those 
required  by  the  Bureau  of  Biologies.  Tests 
for  other  living  microbial  agents  and 
other  contaminants  do  not  appear  to  be 
necessary  since  the  product  is  derived 
from  a  synthetic  medium. 

There  was  no  information  on  elimina¬ 
tion  by  the  host. 

The  product  is  not  toxic  by  the  human 
experience  outlined  above.  The  test  for 
toxicity  in  animals  does  not  meet  the 
standards  set  by  the  Bureau  of  Biologies, 
according  to  the  data  originally  submit¬ 
ted.  but  the  manufacturer  stated  later 
that  the  safety  tests  do  conform  to  the 
standards  of  the  Bureau  of  Biologies  (21 
C7PR  610.11).  Eight  mice  are  Injected 
intraperitoneally  with  the  parent  mate¬ 
rial,  but  this  is  done  primarily  to  con¬ 
firm  the  absence  of  pathogenic  fimgi. 
Guinea  pig  inoculation  is  not  mentioned. 
In  Section  IV,  under  the  topic  “animal 
safety  data”  (Ref.  3)  reference  is  made 
to  a  general  safety  test  on  the  finished 
product  presmnably  according  to  regu¬ 
lations  for  the  manufacture  of  biologic 
products  (21  CPR  610.11) . 

(lii)  Test  method.  The  test  produces 
very  little  pain  and  is  essentially  nonin- 
jurious. 

4.  Recommendations,  (a)  The  Panel 
recommends  the  product  be  placed  in 
Category  IHA  to  remain  on  the  market 
with  the  requirement  that  acceptable 
data  based  on  scientifically  sound  meth¬ 
ods  be  submitted  to  demonstrate  efficacy 
in  humans  (Ref.  1).  These  data  should 
include  for  each  batch: 

(i)  Comparison  of  the  product  with  the 
standard  by  means  of  dose  response 
curves  in  humans. 

(ii)  Distribution  of  reaction  sizes  in 
persons  known  to  be  infected  and  in  those 
presumed  to  be  uninfected  with  H. 
capsulatum. 

(iii)  Chemical  characterization  (in¬ 
cluding  protein,  carbohydrate,  lipids  and 
nucleic  acids)  should  be  performed  to 
assess  consistency  of  production. 

(iv)  Critical  and  detailed  examina¬ 
tions  of  the  stock  strains  of  H.  capsula¬ 
tum  must  be  made  to  ensure  that  they 
are  not  contaminated  with  other  species 
of  filamentous  fungi  whose  filaments  may 
be  interlaced  with  those  of  the  stock 
strain  imder  the  same  cultural  condi¬ 
tions  (Ref.  2) . 

In  addition,  the  data  should  include 
evidence  for  stability  of  the  material  in 
the  final  container  (i.e.  possible  adsorp¬ 
tion  to  glass  or  plastic) . 

(b)  Two  years  is  a  reasonable  time 
for  the  reccHumended  testing  to  be 
accomplished. 

(c)  Furthermore,  the  Panel  recom¬ 
mends  that  the  following  information  in 
addition  to  that  in  the  product  brochure 
dated  October  1966  should  bejncluded 
or  revised  in  the  labeling: 

(i)  Blood  for  serological  studies  (if 
clinically  indicated)  should  preferably 
be  drawn  prior  to  administering  the  skin 
test  but  may  be  obtained  within  48  to  96 


hours  after  the  test  interpretation  <48 
hours  reading)  because  s  positive  skin 
reaction  may  be  associated  with  a  rise 
in  titer  after  that  lapse  of  time. 

(ii)  It  would  be  better  to  state  that 
“the  reaction  should  be  described  and 
measmed  in  terms  of  mm  of  indurati(m 
and  degree  of  reaction  varying  from 
slight  induration  to  vesiculation  and 
necrosis.  In  many  studies  reported  in  the 
literature  a  reaction  of  5  mm  or  greater 
is  considered  to  be  positive.  In  case  of 
doubt  the  test  should  be  repeated  but 
only  after  obtaining  senim  for  antibody 
titer  (if  clinically  indicated).” 

(iii)  Delete  psu’agraph  2  under  “REC¬ 
OMMENDATIONS  FOR  USE”  which 
states  “the  use  of  this  product  should  be 
limited  to  survejrs  and  as  a  diagnostic 
aid  for  those  persons  who  have  disease 
or  X-ray  findings  suggestive  of  tubercu¬ 
losis,  but  who  are  tuberculin  negative.” 

(iv),The  fourth  sentence  of  the  first 
paragraph  imder  “Description  of  Prod¬ 
uct”  should  read,  “As  distributed,  it  gives 
skin  reactions  equivalent  to  those  pro¬ 
duced  by  0.1  ml  of  a  1:100  dilution  of 
the  U.S.  Reference  Standard.” 
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Lymphogranuloma  Venereum  Skin  Test 
Antigens 

GENERIC  STATEMENT 

Lymphogranulwna  venereum  (LGV) 
skin  test  antigen  is  prepared  as  an  ex¬ 
tract  of  embryonated  chicken  egg  yolks 
infected  with  Chlamydia  trachomatis. 
Delayed  type  skin  reactivity  appears  in 
patients  12  to  40  days  after  appearance 
of  the  primary  lesion  and  may  be  pres¬ 
ent  for  life.  Skin  reactions  may  be  posi¬ 
tive  in  patients  with  other  CThlamydial 
Infections  which  Include  trachoma,  con¬ 
junctivitis,  and  ixieumonitis. 

LOV  skin  tests  are  not  positive  in  all 
patients  with  proven  iminimologic  ex¬ 
perience  with  the  Chlamydial  agent  or 
in  all  cases  with  proven  lymphogranu¬ 
loma  venereum.  A  complement  fixation 
test  is  available  and  is  more  soisitive 
than  the  skin  test.  Nonspecific  reactions 
necessitate  the  use  of  control  materials; 
because  both  the  antigen  and  control 
come  from  living  eggs  that  may  be  pre¬ 
sumed  to  contain  contaminating  egg 
antigens  and  may  also  contain  biologi¬ 
cally  important  material  not  currently 
known  or  tested  fOT.  No  satisfactory’ 
method  of  standardization  exists. 

PRODUCT  REVIEW 

Lymi^ogranuloma  venereum  is  a  ve¬ 
nereal  disease  characterized  by  the  ap¬ 
pearance  of  a  painless,  small,  often  over- 
locked,  genital  vesicle  which  Is  followed 
in  1  to  2  -noAb  by  painful  swdllng,  and 
suppuratiem  of  the  inguinal  and  femoral 
lymiA  nodes  (called  venereal  buboes), 
with  later  productlcm  of  multiirie  draln- 
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ing  siniises.  From  direct  rectal  infection 
coupled  with  the  fonnation  of  scar  tissue 
and  obstruction  of  hunphatic  channels, 
the  complications  of  edema  of  the  ext^ - 
nal  genitalia,  procUtis,  and  rectal  stric¬ 
ture  may  occur  years  later.  Disease  is 
usually  transmitted  by  sexual  contact. 
The  incubation  period  is  from  7  to  14 
days.  The  cause  of  the  disease  is  C. 
trachomatis.  Chlamydlae  are  very  small 
microorganisms  previously  believ^  to  be 
viruses,  nieir  nonviral  nature  has  been 
recently  shown  by  the  finding  that  cdls 
possess  both  DNA  and  RNA,  multiply  by 
binary  fission,  possess  a  bacterial  type 
of  cell  wsdl.  and  are  inhibited  in  their 
growth  by  severed  antimicroUed  agmts 
which  have  no  effect  on  viruses.  Other 
diseases  associated  with  C.  trachomatis 
are  trach(«na,  inclusion  conjunctivitis, 
and  mouse  pneumonitis.  The  other  w- 
cies  of  Chleunydiek  C.  psUtaci,  causes 
ornithosis  in  man  and  many  diseases  in 
birds  and  mammals.  Organisms  of  the 
C.  trachomatis  species  are  sulfonamide 
sensitive  and  possess  iodine  positive  in¬ 
clusions  (glycogoi-ctmtaining)  whereas 
cells  of  psittaci  species  are  sulfonamide 
resistant  and  their  Inclusions  are  iodine 
negative.  Infections  with  both  species  of 
Chlamydia  tend  to  involve  both  the  mu¬ 
cous  membranes  of  the  eye  and  of  the 
genitalia. 

A  skin  test  agent  prepared  from  puru¬ 
lent  material  aspirated  from  unruptured 
LGV  buboes  was  first  emplt^ed  by  Prel 
in  1925  (Ref.  1).  The  pus  mixed  with  a 
4  to  6  fold  excess  of  sterile  saline  was 
placed  in  a  water  bath  at  60*  C  for  2 
hours  on  2  successive  days.  After  exami¬ 
nation  for  sterility,  0.5  percent  phenol 
was  added  to  the  preparation  as  a  pre¬ 
servative.  The  Prel  test  ccmsists  of  placing 
0.1  ml  of  the  antigen  into  the  skin  of  the 
flexor  aspect  of  the  forearm;  a  positive 
reaction  was  defined  as  a  papule  of  at 
least  7mm  in  diameter  appearing  in  72 
hours  at  the  site  of  injection.  In  some 
cases,  the  papule  did  not  appear  for  5  to 
8  days  and  it  was  advised  that  the  pa¬ 
tient  be  seen  at  intervals  up  to  1  week 
after  the  performance  of  the  test  Since 
sufficient  pus  from  patients  was  difficult 
to  obtain,  infected  brains  of  animals 
were  subsequently  employed  as  antigen 
(Ref.  2).  Becaiise  of  the  large  percent¬ 
age  of  false  positive  reactions  resulting 
from  use  of  infected  mouse  brains,  chick 
embryo  antigen  prepared  according  to 
the  method  of  Rake  et  al.  (Ref.  3)  be¬ 
came  the  most  widely  used  skin  test  anti¬ 
gen. 

The  currently  available  antigen  for 
lymphogranuloma  venereum  is  prepared 
from  Chlamydia-infected  7-day-old  chick 
embryo  yolk  sacs.  Pooled  Infected  yc^ 
sacs  are  blended  and  treated  with  forma¬ 
lin  at  a  final  concentration  of  0.2  per¬ 
cent  (v/v)  to  inactivate  the  Chlamydia. 
The  suspension  is  extracted  with  ether 
for  72  hours  or  imtil  a  clear  separation 
occurs  between  the  aqueous  and  organic 
phases.  The  aqueous  phase  is  removed 
and  diluted  to  a  final  concentraticm  of  1 
percent  tissue  (w/v)  with  normal  saline 
containing  0.1  percent  ftumalin  and  0.3 
percent  phemd.  Uninfected  yolk  sacs, 
harvested  from  Salmonella  pullorura- 


free  and  Rous  inhibitory  factor-free 
eggs,  are  extracted  in  a  similar  fashion 
and  the  preparation  used  as  control  ma¬ 
terial.  Stttlllty  and  safety  tests  are  per¬ 
formed  (Ml  each  lot  of  test  and  control 
material.  Testing  of  both  materials  in¬ 
cludes  analytical  assays  for  nitrogen, 
phenol,  formalin,  totsJ  solids,  so^um 
chloride,  and  pH.  A  standard  acceptable 
range  of  values  is  established  for  each 
determination. 

All  chlamydia  share  a  commcMi  or 
group  specific  antigen  which  is  proto¬ 
plasmic,  heat  stable,  ether  soluble,  tiTp- 
sin  resistant,  and  glycolipid  in  natiue. 
Type  specific  antigen,  probably  a  protein, 
is  found  in  the  cell  wall.  At  least  nine 
different  antigenic  types  have  been  estab¬ 
lished  for  lymphogranuloma  venereum, 
trach(Mna,  inclusion  conjunctivitis,  and 
other  group  A  organisms.  Delayed  type 
skin  hypersensitivity  develops  in  a  pa¬ 
tient  12  to  40  days  after  the  primary 
lesion.  Ccanplement  fixing  antiboffies  ap¬ 
pear  at  about  the  same  time  but  may 
precede  skin  reactivity  to  the  intrader- 
mal  antigen.  Cross  reactions  occur  in 
both  Intradermal  skin  testing  and  in 
complement  fixation  serologic  tests 
among  patients  Infected  with  lympho¬ 
granuloma  venereum  and  those  infected 
with  other  agents  belonging  to  the  C. 
trachomatis  group.  The  complement  fix¬ 
ation  test  is  generally  believed  to  be 
more  sensitive  than  the  intracutaneous 
Frei  test  as  a  diagnostic  tool  (Refs.  4,  5 
and  6). 

Canizares  reported  In  1954  that  re¬ 
peated  skin  tests  did  not  sensitize,  and 
a  test  once  positive  remained  positive  for 
life  (Ref.  7) .  However,  the  sensitivity  of 
the  skin  test  for  detection  of  infected  pa¬ 
tients  is  difficult  to  determine  from  the 
literature.  Older  articles  and  books  leave 
the  impression  that  the  Frei  test  is 
highly  specific  (Ref.  8  and  9)  but  it  has 
been  known  for  some  time  that  infection 
with  any  of  the  Chlamydia  will  sensitize 
to  the  Frei  antigen.  Abrams  in  1968  re¬ 
ported  that  19  out  of  20  patients  with 
LOV  at  Letterman  Army  Hospital  had  a 
positive  Prel  test  (Ref.  10) .  A  year  later. 
Schachter  studied  12  patients  mostly 
from  the*same  hospital  and  foimd  that 
only  4  out  of  11  (36  percent)  showed  a 
positive  Frei  test  while  10  out  of  12  (83 

i.vercent)  were  positive  by  serologic  tests 
(Ref.  4).  Schachter  also  reported  that 
the  complement  fixing  titer  was  not 
boosted  by  the  skin  tests. 

A  general  critique  of  the  Frei  test 
includes  the  following  points:  (1)  It  does 
not  imlformly  yield  a  positive  reaction  in 
all  patients  with  clinical  lymphogranu¬ 
loma  venereum,  or  in  as  high  a  percent¬ 
age  of  patients  as  those  with  serologic 
evidence  of  having  had  exposure  to  this 
agent;  (2)  nonspecific  reactions  necessi¬ 
tate  the  use  of  control  materials;  (3)  ex- 
ptosure  to  other  agents  in  the  Chlamydial 
group  results  in  positive  reactions;  (4) 
standardization  (k  the  potency  (rf  the 
skin  tests  must  be  done  in  reactive  hu¬ 
man  beings  (At  present  there  is  no  satis¬ 
factory  experimental  animal  or  in  vitro 
system) ;  (5)  since  the  skin  test  antigen 
is  made  from  living  matoial,  i.e.  em- 
bryonated  hms  eggs,  it  is  not  possible  at 


this  time  to  be  (pertain  what  agents,  or 
other  biologlcaJlly  Important  contamin¬ 
ants  are  present  in  the  current  antigen. 
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Lymphogranuloma  Venereum  Antigen 
BY  Lederle 

1.  Product.  Lymi^ogranuloma  Vene¬ 
reum  Antigen  manufactured  by  Lederle 
Laboratories. 

2.  Description.  At  present,  lympho- 
granul(Mna  venereum  (LOV)  antigen  Is 
made  (Mily  by  Lederle  Laboratories  and  is 
described  in  the  generic  review. 

3.  Analysis — (a)  Effectiveness.  The 
Lederle  LGV  Antigen  does  not  identify 
all  Individuals  who  have  had  immuno¬ 
logical  experience  with  this  agent.  Data 
submitted  by  the  manufacturer  on  10 
tests  in  8  patients  with  lots  136A  and 
137A  indicate  a  sensitivity  of  80  percent 
and  a  specificity  of  60  percent  respec¬ 
tively.  However,  failure  to  Identify  peo¬ 
ple  with  immunologic  experience  has 
been  reported  to  have  occurred  in  7  out 
of  10  people  (Ref.  1).  Extensive  cross 
reactivity  is  seen  in  patients  with  other 
Chlamydial  infections  (Ref.  3  and  4). 

Characteristics  of  Effectiveness 

(1)  Test  material — (1)  Chemical  com¬ 
position.  Chemical  composition  is  defined 
by  nitrogen  content,  total  solids,  sodium 
chloride,  pH,  and  amounts  of  formalin 
and  phenol  (Ref,  5) . 

(2)  Reprodueibility.  Concerning  lot¬ 
to-lot  reproducibility,  the  following  com- 
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parisoiu  were  made  oa  the  number  of 
subjects  Indicated,  according  to  data  sub¬ 
mitted  by  the  manufacturer: 


Mbm  nuB  •( 

NumlMT  indnnuioa 

Currnit  lot  of  subleoU - Diflwi-tico 

Corrent  Prior 


130A .  i  lat  7.«  +3.0 

131A .  6  7.0  (1)  . 

IICA .  3  3.7  8.3  -4.6 

I33A .  4  8.4  7.0  +1.4 

134A .  3  2.1  2.7  0 

135A .  6  4.3  .4.2  -.9 

136A .  6  4.2  3.4  +1.7 

137A .  2  9.9  15  +^0 


‘  Not  done. 

With  the  small  number  of  subjects 
poorly  documented  as  to  disease  and 
without  information  that  the  tests  were 
read  blindly,  one  can  only  conclude  that 
the  lots  are  not  complete^  dissimilar. 

(3)  Standardization,  niere  is  no 
standardization  in  a  laboratory  system 
and  no  reference  standard. 

(4)  Stability.  There  are  no  data  on  sta¬ 
bility. 

(5)  Sensitization.  Information  in  the 
literature  suggests  that  the  skin  test  does 
not  induce  complement  fixing  antibodies 
(Refs.  1  and  8). 

(6)  Elimination  by  host.  No  data  are 
available  on  elimination  of  the  antigen 
by  the  host. 

(7)  Diluent.  There  are  no  reports  of 
sensitization  due  to  phenol.  Formulin, 
which  is  used  in  the  producUcm  of  the 
extract,  has  produced  definite  sensitiza¬ 
tion,  although  none  from  this  prepara¬ 
tion  has  been  reported  (Ref.  7). 

(ii)  Test  method.  (1)  Application  is 
simple  and  accurate,  as  in  other  “Man- 
toux”  type  intracutaneous  tests. 

(2)  Test  reaction  is  round  and  presents 
little  problem  in  reading. 

(3)  There  is  a  sufficient  range  of  reac¬ 
tion  size  for  quantitative  dose  response 
studies  according  to  meager  data  and 
product  information. 

(4)  The  time  of  appearance  of  the  re¬ 
action  makes  interpretation  of  one  read¬ 
ing  at  a  single  time  difficult,  because 
some  reactions  may  not  appear  for  4  or 
5  days  (Ref.  8) ,  and  in  the  earlier  litera¬ 
ture  it  was  suggested  that  the  patient  be 
observed  for  1  week.  Insufficient  num¬ 
bers  of  known  positive  cfHitrols  have 
been  tested  with  this  antigen  and  the 
test  read  at  different  time  intervals  from 
24  hours  to  1  week  to  determine  the  true 
time  course  of  the  reaction  appearance. 

(b)  Safety — (i)  Host  response.  No.  ad¬ 
verse  reactions  have  been  reported  to  the 
manufactmrer  in  the  last  5  years.  The 
Panel  foimd  no  information  concerning 
potential  carcinogenic,  teratogenic,  or 
mutagenic  effects  from  this  product. 

(ii)  Test  material — (1)  Routine  steril¬ 
ity  tests  are  done  to  rule  out  bacterial 
contamination  and  residual  viability  of 
the  Chlamydial  agent.  There  was  no  in¬ 
formation  about  other  possible  animal 
agents  (chicken  viruses)  mr  agents  which 
might  be  present  In  this  biologic  ma¬ 
terial.  Rif  and  S.  pullormn  free  eggs  are 
\ised  in  the  manxifacturlng  of  this  prod¬ 
uct 


(2)  No  examinations  are  done  for  my¬ 
coplasma.  No  information  was  available 
to  Indicate  whether  there  are  microbial 
or  noxunicrobial  contaminating  antigens, 
but  by  Inference  there  are  antigens  de¬ 
rived  from  chicken  yolk  sacs  present  in 
this  preparation. 

(3)  No  information  was  available  on 
the  rate  and  method  of  elimination. 

(4)  The  standard  toxicity  tests  are 
performed. 

(iii)  Test  method.  The  test  produces 
very  little  pain  or  bleeding,  and  is  essen¬ 
tially  noninjuriouB. 

4.  Recommendations.  The  Panel  rec¬ 
ommends  that  the  product  should  be 
plsM;ed  in  Category  II  as  being  unsafe 
and  ineffective.  The  product  is  cnide, 
contains  a  wide  variety  of  yolk  sac  anti¬ 
gens  and  probably  avian  viruses,  and 
does  not  adequately  identify  persons 
with  immunologic  experience  with  C. 
trachomatis.  The  following  specific 
points  apply  to  this  product: 

(a)  There  is  poor  specificity  and  sensi¬ 
tivity.  There  is  a  potentially  severe  pen¬ 
alty  for  lack  of  sensitivity  in  clinicsd 
applications. 

(b)  There  is  no  adequate  information 
on  reproducibility. 

(c)  No  quantitative  dose/response  re¬ 
lationship  has  been  established. 

(d)  There  are  no  data  concerning  the 
stability  of  the  product. 

(e)  There  is  no  reference  material 
against  which  new  lots  can  be  standard¬ 
ized. 

(f)  There  is  a  more  sensitive  serologic 
test. 
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Mitmps  Skin  Test  Antigen 

GENERIC  STATEMENT 

The  currently  available  skin  test  anti¬ 
gen  for  the  detection  of  mumps  virus 
hypersensitivity  is  a  suspensitm  of  the 
formalin  killed  agent  processed  from 


the  extraembryonic  fluid  of  virus  in¬ 
fected  chick  embryos.  The  product  is 
marketed  for  use  as  a  skin  test  reagent 
to  detect  delayed  type  hypersensitivity 
following  an  infection  by  the  mumps 
virus. 

Although  marketed  primarily  to  iden¬ 
tify  susceptible  populations  who  should 
be  protected  against  the  disease,  i.e., 
those  in  whom  complications  might  de¬ 
velop  (Ref.  1),  it  is  generally  employed 
by  internists  and  pediatricians  as  one 
of  a  number  of  tests  used  to  evaluate 
immunological  (T-cell)  competence  in 
individuals  with  possible  cell-mediated 
immune  deficiency  diseases  (Ref.  2) .  In¬ 
deed.  this  latter  application  would  ap¬ 
pear  to  be  one  of  the  main  current  uses 
of  the  product. 

Through  experimental  studies  with 
mcmkeys,  reported  in  1934  by  Jcdinson 
and  Goodpasture,  the  etiologic  agent  of 
parotitis  epidemica  (mumps)  was  defin¬ 
itively  shown  to  be  a  filterable  agent 
(Ref.  3).  It  remained  until  later,  how¬ 
ever,  for  Enders  and  his  colleagues  to 
characterize  the  immune  response  to  in¬ 
fection  with  mumps  virus  (Ref.  4  and 
5).  These  early  immunological  studies 
were  all  performed  with  antigens  pre¬ 
pared  from  infected  monkey  parotid 
glands  (Ref.  5).  Early  attempts  to  cul¬ 
tivate  the  mumps  virus  in  embryonated 
eggs  were  inconclusive  (Refs.  8  and  7). 
In  1945  Habel  (Ref.  8)  reported  cultiva¬ 
tion  of  mumps  virus  in  the  developing 
chick  embryo  and  demonstrated  the  ap¬ 
plicability  of  this  source  of  virus  to  ccnn- 
plement  fixation,  virus  neutralization 
and  skin  tests.  More  recently,  the  virus 
has  been  cultivated  in  tissue  culture 
cells  (Ref.  9),  but  this  source  of  virus  is 
not  employed  as  the  skin  test  reagent. 

Heat  inactivated  mumps  virus  obtained 
from  infected  parotid  glands  of  monkeys 
served  as  the  first  antigen  for  demon¬ 
stration  of  skin  test  hypersensitivity 
(Ref.  5t).  This  source  of  virus  was  soon 
supplanted  by  mumps  virus  propagated 
in  embryonated  chicken’s  egg  (Ref.  8). 
Mumps  skin  test  antigen  is  routinely 
avail^le  as  a  partially  purified  prepara¬ 
tion  derived  from  the  allantoic  cavity  of 
infected  chick  embryos.  Presently,  the 
commercial  material  is  an  inactivated 
virus  to  which  a  preservative  is  added 
(Ref.  1). 

Mumps  virus  is  classified  with  the 
paramyxoviruses  which  form  a  relatively 
homogeneous  family  based  on  their 
chemical,  physical  and  several  biological 
properties  (Ref.  10).  Included  with  the 
mumps  virus  in  this  group  are  parain¬ 
fluenza,  measles,  respiratory  simcytial 
and  Newcastle  disease  virus. 

The  mumps  virion  is  characterized  as 
a  tightly  coiled  ribonucleic  acid  (RNA) 
nucleocapsid  with  helical  symmetry,  en¬ 
cased  in  lipoprotein  envelope:  glycopro¬ 
tein  spikes  are  situated  on  the  outer  sur¬ 
face  of  the  envelope  (Ref.  11) .  The  virus 
envel(H>e  is  derived  from  altered  host  cell 
membranes  during  release  from  the  cell 
surface  (Ref.  12) .  The  diameters  of  the 
mumps  virus  particles  vary  between  85 
and  600  nanometers  with  a  mean  of 
about  140  nanometers  (Ref.  11) . 
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The  mumps  virus  possesses  two  major 
antigenic  cmnponents  (S-antigen  and 
V-antigen) .  Antibodies  produced  against 
these  antigens  do  not  appear  simultane¬ 
ously  (Ref.  13).  The  internal  RNA-pro- 
tein  nucleocapsid  represents  the  S-anti- 
gen  and  is  serologici^  distinct  from  the 
V-antigen  found  in  the  envelope  of  the 
mumps  virion  (Ref.  13) .  It  is  the  V-antl- 
gen  which  induces  the  formation  of  pro¬ 
tective  antibody  (Ref.  14).  In  addition 
to  a  hemagglutinin,  capable  of  aggluti¬ 
nating  erythrocytes  of  many  species  (Ref. 
15),  and  a  weakly  active  neuraminidase, 
the  mumps  virus  also  possesses  a  hemo¬ 
lysin.  While  the  same  receptor  sites  on 
the  erythrocyte  itf>pear  to  participate  in 
both  hemagglutination  and  hemol3rsls, 
the  hemolysin  is  distinct  frmn  the 
hemagglutinin  (Ref.  16). 

The  miunps  virus  is  antigenically  re¬ 
lated  to  other  paramyxoviruses,  partic¬ 
ularly  parainfluenza  type  I  and  New¬ 
castle  disease  virus  (Refs.  17  and  18). 
Significant  antigenic  relationships  are 
observed  by  a  heterotypic  antlbo^  rise 
to  parainfluenza  virus  in  sera  frwn  pa¬ 
tients  with  mumps  (Ref.  17).  Antigenic 
variation  between  strains  of  mumps 
virus  has  not  been  demonstrated 
(Ref.  11). 

Differential  centrifugation  is  currently 
the  only  procedure  employed  in  the  puri¬ 
fication  of  mumps  skin  test  antigen  pre¬ 
pared  from  virus  infected  chick  allantoic 
fluid  (Ref.  1) .  Pxirlflcation  of  the  mumps 
virus  by  differential  sedimentation  may 
result  in:  (a)  Large  losses  of  virus  (Ref. 

19) ,  (b)  destruction  of  the  virion  (Ref. 

20) ,  or  (c)  co-sedimentation  of  normal 
chick  embryonic  particles  which  con¬ 
taminate  the  final  product  (Ref.  21) . 

Employing  mumps  skin  test  antigen 
prepared  frmn  virus  infected  parotid 
glands  of  monkeys,  Enders  and  his  col¬ 
league  (Ref.  5)  flrst  demonstrated  a 
strong  correlation  between  cutaneous  re¬ 
activity  and  past  experience  with  the 
virus.  With  the  successful  propagation 
of  mumps  virus  in  embryonated  chick¬ 
en’s  eggs,  Hatoel  (Ref.  8)  compared  the 
effectiveness  of  this  source  of  antigen  to 
that  produced  in  monkeys.  The  relative 
ease  of  production  of  virus  antigen  by  the 
infected  chick  embryo  and  the  correla¬ 
tion  of  skin  test  reactivity  of  the  in  ovo 
derived  virus  to  past  host  experience  with 
the  agent  were  the  most  important  fac¬ 
tors  that  resulted  in  the  chick  embjrro 
supplanting  the  monkey  parotid  gland 
as  the  source  of  mumps  skin  test  antigen 
(Ref.  22) . 

Several  observations  have  raised 
serious  questions  concerning  the  speciflc- 
ity  of  the  virus  antigen  derived  from 
eggs.  Habel  (Ref.  8) ,  in  his  comparative 
study,  reported  that  9  of  26  individuals 
who  had  received  at  least  1  inoculation 
of  typhus  fever  vaccine  derived  from  eggs 
gave  a  positive  reaction  to  control  ma¬ 
terial  processed  from  uninfected  eggs. 
Concern  about  the  significant  percentage 
of  cutaneous  reactivity  to  the  avian  con¬ 
trol  material  alone  has  been  voiced  by 
several  investigators  (Refs.  23  through 
26) .  In  studies  where  avian  control  ma¬ 
terial  has  been  employed,  positive  cuta¬ 
neous  reactivity  to  mumps  skin  test  anti¬ 


gen  was  defined  as  a  differential  reaction 
between  the  viral  material  and  the  con¬ 
trol  of  10  mm  or  more  (Refs.  23  through 
27).  When  positive  reactivity  occurs  to 
both  virus  antigen  and  control  material, 
the  investigator  may  arbitrarily  elimi¬ 
nate  or  include  the  experimental  subject 
as  a  positive  reactor  depradlng  on  the 
experimental  criteria  employed  in  the 
study  (Refs.  24  and  25).  These  flndings 
are  extremely  important  in  light  of  the 
report  of  St.  Oeme  and  his  colleagues 
(Ref.  28)  who  observed  that  inoculation 
of  Inactivated  mumps  vaccine  with  two 
adult  doses  at  monthly  intervals  into  four 
infants  under  1  year  of  age  failed  to 
evoke  cutaneous  reactivity  or  neutral¬ 
izing  antibody.  Two  of  these  infants, 
however,  developed  skin  test  hypersen¬ 
sitivity  to  the  avian  control  materlaL 
These  studies  further  emphasize  that, 
while  the  currently  available  skin  test 
material  is  simply  a  dilution  of  the 
mumps  virus  vaccine  (Ref.  25),  there  is 
insufficient  antigenic  mass  in  the  skin 
test  material  to  Induce  a  primary  Im- 
mimologlcal  response  but  that  a  second¬ 
ary  (anemnestic)  response  may  occur 
(Ref.  28) .  At  the  present  time  the  avian 
control  material  is  commercially  unavail¬ 
able  for  routine  clinical  usage  (Refs.  24 
26). 

Concern  has  also  been  raised  regard¬ 
ing  the  sensitivity  of  the  mumps  skin  test 
material  derived  from  eggs.  Employing 
a  minimum  reading  of  IS  mm  erythema 
to  Indicate  positive  cutaneous  reactivity 
to  the  mumps  skin  test  antigen.  Tucker 
and  Overman  (Ref.  29)  dociimented  a  25 
perc^t  false  negative  rate.  Vicens  et  al. 
(Ref.  27)  judged  the  skin  test  as  cmly 
equivocally  useful  noting  that,  in  their 
study  of  133  adults,  the  skin  test  corre¬ 
lated  only  with  high  titers  of  neutralizing 
antibody.  Over  30  percent  false  negative 
skin  tests  were  documented  by  Burnell 
and  his  co-workers  (Ref.  30)  by  a  com- 
paris<»i  of  virus  Isolation  with  neutral¬ 
izing  antibodies  and  skin  test  reactivity 
in  15  children  exposed  to  clinical  mumps. 
These  studies  were  confirmed  by  Brick- 
man  and  Brunell  (Ref.  24)  in  59  stu¬ 
dents,  demonstrating  both  poor  cona¬ 
tion  between  skin  tests  and  neutralizing 
antibodies  and  significant  difference  be¬ 
tween  two  lots  of  skin  test  antigen  used 
in  the  study.  They  experienced  a  45  per¬ 
cent  false  negative  rate  with  one  of  the 
lots  compared  to  a  30  percent  rate  in  the 
other.  St.  Geme  (Ref.  31)  confirmed  and 
expanded  on  this  latter  finding  by  titrat¬ 
ing  several  lots  of  commercial  mumps 
skin  test  antigen  employing  hemagglu¬ 
tinin  assay  and  skin  test  reactivity.  These 
latter  investigators  demonstrated  con¬ 
siderable  variation  between  lots  and  con¬ 
cluded  that  the  antigen  currently  avail¬ 
able  “will  not  allow  the  clinician  to 
select  with  certainty  the  susceptible 
young  adult  who  might  profit  from  live 
attenuated  mumps  virus  immunization.” 
Brickman  strengthened  this  conclusion 
(Ref.  32). 
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Mumps  Skin  Test  Antigen  by  Eli  Lilly 

1,  Product.  Mumps  Skin  Test  Antigen 
manufactured  by  Ell  Lilly  and  Company. 

2.  Description.  The  mumps  skin  test 
antigen  is  used  to  evaluate  immunity  to 
mumps  virus  Infection  (Ref.  1).  The 
mumps  skin  test  antigen  produced  by 
Ell  Lilly  and  Company  is  an  eight-fold 
dilution,  in  physiological  saline,  of  for¬ 
malin  inactivated  vaccine  (Ref.  1).  For 
the  production  of  mumps  vaccine  the 
virus  is  harvested  from  the  extra-em¬ 
bryonic  fluids  of  infected  7 -day-old 
chick  embryos,  concentrated  and  purified 
by  differential  sedimentation,  resus¬ 
pended  in  0.05  M  glycine  buffer,  inacti¬ 
vated  with  formalin  (1:1000).  diluted 
with  Isotonic  sodium  chloride,  and  pre¬ 
served  with  thimerosal  (1:5000  ethyl- 
mercurithiosalicylate) .  The  final  mumps 


skin  test  antigen,  suspended  In  idiyslo- 
loglcal  saline,  contains  approximately 
0.006  M  glycine,  1:10,000  thimerosal  and 
less  than  1 : 16,000  formalin. 

3.  Analysis — (a)  Effectiveness.  iTie 
ability  of  the  mumps  skin  test  antigen 
to  measure  the  presence  or  absence  of 
immunologic  experience  with  the  virus 
has  been  evaluated  by  the  extent  to 
which  the  skin  test  reaction  correlates 

(i)  with  a  history  of  clinical  disease,  (ii) 
with  individual  susceptibility  as  meas¬ 
ured  by  subsequent  infecticm,  or  (ill) 
with  various  serological  Indices  of 
mumps  infection.  Since  the  original 
demonstration  by  Enders  and  his  col¬ 
leagues  (Ref.  3)  of  the  strong  correla¬ 
tion  between  cutaneous  reactivity  to 
mumps  skin  test  antigen  and  past  host 
experience  with  the  virus,  severid  serious 
questions  have  been  raised  concerning 
the  sensitivity  of  the  commercially  avail¬ 
able  skin  test  antigen  which  is  derived 
in  ovo  (Ref.  4  through  13) , 

Enders  et  al.  (Ref.  3) ,  In  their  original 
studies  using  antigen  derived  from  in¬ 
fected  monkey  parotid  glands,  correlated 
complement  fixation  titers  with  detailed 
data  on  the  size  of  reactions  obtained  on 
individuals  studied,  and  recommended 
that  15  mm  erythema  be  regarded  as  the 
minimum  positive  reaction.  They  (Ref. 
14)  subsequently  modified  their  criteria 
and  concluded,  from  a  practical  point  of 
view,  that  an  erythematous  reaction  of 
at  least  10  mm  or  larger  be  regarded  as 
positive.  Habel  (Ref.  15)  in  his  skin  test 
study  comparing  mumps  skin  test  anti¬ 
gen  derived  from  chick  embryo  to  that 
derived  from  monkey  parotid  glands, 
stated  that  a  majority  of  ixisitive  cutane¬ 
ous  reactions  (erythema)  in  individuals 
with  a  history  of  mumps  was  10  mm  to  20 
mm  in  diameter.  Florman  and  his  co¬ 
workers  (Ref.  16)  designated  10  mm  as 
the  minimum  positive  reaction,  whereas 
Tucker  and  Overman  (Ref.  17)  suggested 
that  the  15  mm  reaction  be  adopted  to 
designate  positive  reactions.  In  a  study 
with  a  pediatric  population,  Horowitz  et 
al.  (Ref.  7)  employed  10  mm  reaction 
size  to  designate  a  positive  response. 
Brunell  and  his  co-workers  (Ref.  6) 
based  their  study  on  a  double  standard 
accepting  a  10  mm  response  in  children 
and  a  15  mm  reaction  in  adults  as  posi¬ 
tive  cutaneous  reactivity  stating  that 
children  tend  to  have  smaller  reactions 
to  mumps  skin  test  antigen  than  adults. 

The  available  data  indicate  that  the 
sensitivity  of  the  mumps  skin  test  anti¬ 
gen  produced  from  embry<mated  hen’s 
eggs  by  Ell  Lilly  and  Company  is  variable. 
Vicens  and  his  co-workers  (Ref.  5)  ob¬ 
served  a  10  percent  incidence  of  false 
negative  skin  test  results  in  subjects  who 
gave  a  positive  history  of  mumps  and 
they  judged  this  test  to  be  equivocal. 
Bart  et  al.  (Ref.  12)  reported  that  of  55 
people  with  a  positive  mumps  history  and 
a  positive  hemagglutination  flihibition 
serology,  the  mumps  skin  test  was  posi¬ 
tive  in  51  Individu^. 

A  majcH-  criticism  of  most  studies 
evaluating  the  specificity  of  the  Eli  Lilly 
and  Company  mumps  skin  test  antigen 
has  been  the  failure  of  the  investigators 
to  employ  a  control  material  prepared 


from  uninfected  extraembryonic  fluids  of 
chick  embryo  (Refs.  4  ancl  6) .  Ell  Lilly 
and  Company  are  well  aware  of  this  and 
state  that  “Pseudc^wsitive  reactions  may 
develop  in  persons  sensitive  to  egg  pro¬ 
tein”  (Ref.  1),  but  they  also  state  that 
“A  ccxitrol  test  is  not  necessary”  (Ref. 
1).  Two  unavoidable  features  of  the 
mumps  skin  test  antigen  ccmtsibute  to 
this  property  of  the  reagent:  (a)  During 
the  maturaticm  process  of  the  mumps 
virion  the  lip<HJrotein  envelope,  which 
encases  the  RNA-nucleocapsid  of  the 
virus,  is  derived  directly  from  the  mem¬ 
branes  of  the  developing  chick  cell  (Ref. 
19),  and  (b)  in  the  purification  ivoced- 
ure  (rf  the  mumps  virus  by  differential 
centrifugaticm,  normal  chick  embrycmic 
particles  cose<llment  with  the  virus  and 
are  not  removed  from  the  final  product 
(Ref.  20) .  This  is  further  documented  by 
data  (Refs.  5,  7  through  13)  indicating 
that  the  specificity  of  the  Ell  Lilly  and 
Company  mumps  skin  test  antigen  is 
compris^  by  contaminating  antigens 
frmn  the  developing  chick  embryo. 

There  is  evidence  to  suggest  that  the 
mumps  skin  test  antigen  may  detect  past 
host  experience  to  other  antlgenically 
related  paramyxoviruses,  particularly 
parainfluoiza  tirpe  I  and  Newcastle  dis¬ 
ease  virus  (Refs.  21  and  22)  Pulginlti  et 
al.  (Ref  23)  support  this  observation,  but 
experimental  studies  with  monkeys  failed 
to  demonstrate  an  antigenic  relationship 
between  mumps  virus  and  parainfluenza 
type  I  (Ref.  13).  However,  there  are 
studies  indicating  that  truly  negative  in¬ 
dividuals  are  classified  as  positive  by  the 
skin  test.  Meyer  et  al.  (Ref.  4)  reported 
that  2  of  69  skin  test  positive  adults  sub¬ 
sequently  developed  mumps.  Brunell  et 
al.  (Ref.  6)  reported  that  9  of  18  children 
who  were  reactive  to  the  mumps  skin 
test  antigen  subsequently  developed  clin¬ 
ical  mumps. 

Characteristics  of  Effectiveness 

(1)  Test  material — (1)  Chemical  com¬ 
position.  No  data  are  given  but  the  major 
components  are  probably  the  same  as 
those  identified  in  the  Generic  Review. 

(2)  Reproducibility  from  lot-to-lot. 
Two  reports  deal  directly  with  this  ques¬ 
tion  (Refs.  8  and  18)  and  the  data  indi¬ 
cate  that  there  is  wide  variation  in  po¬ 
tency  of  different  lots  of  mumps  skin 
test  antigen  produced  by  Ell  Lilly  and 
Company  as  measured  by  complement- 
fixation  antigen  titration  (Ref.  18)  and 
by  skin  tests  in  humans  who  have  neu¬ 
tralizing  antibody  (Ref.  8). 

(3)  Standardization.  A  direct  comple¬ 
ment-fixation  test  is  performed  on  the 
bulk  and  final  product  employing  anti¬ 
sera  specific  for  mumps.  The  Bureau  of 
Bi(^ogics  does  not  have  an  official  re¬ 
quirement  for  the  Mumps  virus  diin  test 
antigen,  but  Eli  Lilly  and  Company  has 
designated  a  minimum  titer  of  20  com¬ 
plement-fixing  units  per  ml  for  each  sat¬ 
isfactory  lot  with  approval  of  the  Bureau 
of  Biologies.  While  Ell  Lilly  and  Ccrni- 
pany  does  not  state  the  source  of  their 
mumps  specific  antibody,  they  do  re¬ 
quire  that  the  final  product  me^  a  min¬ 
imum  complement  fixing  standard.  ITiere 
is  no  evidence  presented  that  indicates 
that  the  complement  fixing  antigen  titer 
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correlates  with  cutaneous  reactivity  to 
the  antigen. 

There  is  no  reference  standard. 

No  experimental  animal  test  model  is 
employed  that  correlates  to  systems  in 
humans. 

(4)  Stability.  No  valid  data  are  avail¬ 
able  on  this  product. 

(5)  Immunogenicity.  <a»  Tlie  avail¬ 
able  data  indicate  that  the  mumps  skin 
test  antigen  does  not  induce  cutaneous 
reactivity  in  the  skin-test-negative  indi¬ 
vidual  (Refs.  2  and  9) .  St.  Geme  and  his 
co-workers  (Ref.  9)  demonstrated  that 
repeated  injections  of  the  inactivated 
mumps  vaccine,  from  which  the  mumps 
skin  test  antigen  is  derived,  has  induced 
cutaneous  hypersensitivity  of  the  aVian 
antigens  and  egg  products  which  con¬ 
taminate  the  vaccine. 

(b)  Studies  in  both  humans  and  mon¬ 
keys  comdncingly  show’  that  the  Eli  Lilly 
and  Company  mumps  skin  test  antigen 
contains  material  which  may  augment 
Immunologic  responses  in  skin  test  ijosi- 
tive  subjects.  These  augmentations  in 
humoral  antilxxlies  may  be  detected  as 
a  rise  in  neuti-alizing  or  hemagglutina¬ 
tion  inhibition  antibody  titers  (Refs.  6, 
9  through  13  and  18) . 

(6)  Elimination  by  host.  There  are  no 
data  presented  regarding  elimination  of 
the  mumps  skin  test  antigen  from  the 
host. 

(7)  Diluent.  The  diluent  contains  1; 
10,000  thimerosal.  Eli  Lilly  and  (Company 
are  aware  of  the  potential  sensitizing  re¬ 
actions  that  may  occur  to  this  preserva¬ 
tive  and  proper  instructions  are  given  in 
the  package  insert  (Ref.  1).  See  the 
Panel  statement  on  ‘‘Thimerosal  as  a 
Preservative.” 

(ii)  Test  method — <1)  Application  of 
test.  The  test  requires  an  intracutaneous 
Injection  of  0.1  ml  of  antigen.  The  pro¬ 
cedure  is  simple  and  accurate. 

(2)  Measurement  of  test,  (a)  A  review 
of  the  available  literature  in  which  the 
specific  Eli  Lilly  and  Company  antigen 
was  employed  (Refs.  6,  7,  8,  10,  13,  and 
18)  lea<ls  to  the  impression  that  the  re¬ 
action  is  not  round.  Each  of  the  investi¬ 
gators  report  that  the  largest  diameter 
was  measured  and  recorded. 

(b)  No  information  is  given  on  the 
definition  of  the  border  of  the  reaction. 
Ihe  investigator  is  instructed  to  meas¬ 
ure  the  diameter  of  erythema,  which 
may  be  diffuse  in  some  test  subjects. 

(3)  Quantitative  dose  response.  No 
data  referring  to  possible  quantitative 
dose  response  studies  are  available  for 
this  antigen. 

(4)  Duration,  of  reaction.  Eli  Lilly  and 
Company  recommends  that  the  test  be 
read  between  24  and  36  hours  (Ref.  1). 
A  review  of  the  literature  in  which  the 
Ell  Lilly  and  Company  mumps  skin  test 
antigen  was  employed  reveal  that  the 
reaction  can  be  read  as  early  as  24 
hours  (Refs.  4,  6,  7,  8,  10,  13,  and  18)  or 
as  late  as  72  hours  (Ref.  12). 

(b)  Safety — (1)  Host  response.  With 
the  excepticm  of  a  reaction  to  thimerosal 
and/or  to  the  avian  antigens  or  egg 
products,  there  are  no  reports  to  Indicate 
that  the  Ell  Lilly  and  Company  mumps 


skin  test  antigen  causes  anaphylaxis; 
severe  skin  reaction;  constitutional 
symptoms;  carcinogenic;  teratogenic  or 
mutagenic  effects;  sensitization  to  prod¬ 
uct;  pain;  skin  irritation;  scarring; 
change  in  pigmentation;  reactivation  of 
disease;  or  interference  w’lth  the  action 
of  other  medications. 

(ii)  Test  material — (1)  Sterility. 
(Freedom  from  live  microbial  agents). 
The  bulk  and  final  prcxiuct  are  tested  for 
the  presence  of  bacteria  and  fungi.  Spe¬ 
cific  tests  for  viruses  and  m.vcoplasma 
are  not  performed. 

(2)  Purity.  (FYee  of  other  contami¬ 
nants).  No  tests  for  purity  are  per¬ 
formed. 

(3)  Elimination  by  host.  No  data  were 
available. 

(4)  Nontoxic,  (a)  Human  .studies  sug¬ 
gest  that  the  material  is  nontoxic  (Refs. 
2,  4  through  13  and  18) . 

(b)  Animal  tests  required  by  the  Bu¬ 
reau  of  Biologies  are  performed. 

(ili)  Test  method.  The  test  produces 
very  little  pain  or  bleeding  and  is  essen¬ 
tially  noninjurious. 

4.  Recommendations,  (a)  By  strict 
standards,  this  product  should  be  placed 
in  Category  II  as  being  ineffective  for 
its  labeled  indication  of  Identifying  im¬ 
munity  to  mumps  virus  infection  be¬ 
cause: 

(i)  There  is  poor  specificity  and  sensi¬ 
tivity. 

(ii)  There  is  wide  variation  of  potency 
from  lot-to-lot  as  measured  by  comple¬ 
ment  fixation  and  neutralizing  anti¬ 
bodies. 

(iii)  There  is  no  uniformity  in  the 
interpretation  of  the  test. 

(iv)  No  quantitative  dosC/  response  re- 
lation.ship  has  been  established. 

(V)  The  material  is  clearly  immuno¬ 
genic. 

(vi)  There  are  no  data  concerning  the 
stability  of  the  product. 

(vii)  There  is  no  reference  material 
against  which  new'  lots  can  be  standard¬ 
ized. 

(b)  However,  because  of  its  current 
widespread  use  for  the  nonlabeled  pm- 
pose  of  ascertaining  the  immunocompe- 
tence  of  a  patient,  the  Panel  recommends 
the  product  be  placed  in  Category  IIIB, 
license  to  be  suspended  until  acceptable 
data,  based  on  scientifically  sound  meth¬ 
ods.  are  submitted  to  demonstrate  the 
product's  safety  and  effectiveness  in  hu¬ 
mans  for  an  amended  use.  These  data 
should  Include; 

(1)  Distribution  of  reaction  sizes  In 
persons  known  to  have  immime  deficien¬ 
cies  and  those  presumed  to  be  immimo- 
competent. 

(ii)  Correlation  of  these  reactions  with 
other  in  vivo  and  In  vitro  tests  for  im- 
munocompetence. 

(iii)  Dose/response  relationships 
should  be  provided  and  compared  to  a 
reference  standard. 

(iv)  Evidence  that  the  product  is 
stable  until  the  expiration  date. 

(v)  Other  data  to  indicate  that  the 
product  complies  with  any  additional  re¬ 
quirements  by  the  PDA  for  skin  tests 
used  to  detect  Immunocompetence. 
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Diphtheria  Toxin  For  Schick  Test  and 
Schick  Test  Control 

generic  statement 

The  Schick  test  reagent  used  to  deter¬ 
mine  susceptibility  to  diphtheria  is  diph¬ 
theria  toxin  diluted  in  buffer  containing 
a  preservative  (thimerosal)  and  a  non- 
allergenic  stabilizing  agent.  The  potency 
of  the  Schick  test  dose  <  STD)  is  defined 
as  “that  amount  of  the  standard  which, 
when  mixed  with  0.001  unit  of  the  U.S. 
Standard  Diphtheria  Antitoxin  and  in¬ 
jected  intradermally  in  a  guinea  pig.  will 
Induce  an  erythematous  reaction  of  10 
mm  in  diameter”  (Ref.  1) . 

The  test  dose  is  introduced  iniracu- 
taneously  and  is  read  at  36-72  hours.  A 
negative  test  hidicates  that  neutraliza¬ 
tion  of  the  toxin  has  occurred  and  that 
diphtheria  is  not  likely  to  occur  in  that 
Individual  on  average  exposure  to  the 
etlologic  agent,  Corynebacterium  diph- 
theriae.  Interpretation  of  a  positive  test 
Is  more  complex  in  that  it  may  indicate 
(a)  no  protective  immunity  or  (b)  hyper- 
sensitivity  to  the  bacterial  protein  and/or 
the  preservative.  To  distinguish  between 
these  two  possibilities,  a  control  test  con¬ 
sisting  of  inactivated  toxin  is  often  used 
in  conjunction  with  the  diphtheria  toxin 
for  the  Schick  test.  The  Schick  test  con¬ 
trol  may  consist  of  toxin  heated  to  65*  C 
for  15  minutes  to  inactivate  the  toxic 
component  or  toxin  inactivated  by 
formalin. 

PRODUCT  REVIEW 

While  Klebs  first  discovered  and  de¬ 
scribed  the  diphtheria  bacillus  in  1883 
(Ref.  2) ,  it  was  LoefBer  (Ref.  3)  who  re¬ 
ported  in  1884  that  in  fatal  cases  of 
diphtheria,  necropsy  invariably  revealed 
sterile,  hemorrhagic  and  necrotic  lesions 
in  many  organs  of  the  body  and  that  the 
causative  agent,  C.  diphtheriae.  could 
only  be  found  in  superficial  membi^ous 
lesions  usually  localized  in  the  throat. 
Four  years  later,  Roux  and  Yersin  (Ref. 
4)  reproduced  these  lesions  in  experi¬ 
mental  animals  with  a  potent,  cell-free, 
heat  labile  toxin  produced  extracellu¬ 


larly  by  these  organisms  in  the  culture 
medium.  Von  Behring  (Ref.  5)  subse¬ 
quently  demonstrated  that  serum  ob¬ 
tained  from  animals  immunized  against 
the  toxin  could  be  used  in  the  prevention 
and  treatment  of  the  disease  thus  es¬ 
tablishing  the  basis  for  understanding 
the  mechanism  of  protective  immunity 
to  diphtheria.  It  remained  until  1913, 
however,  for  Scliick  (Ref.  6)  to  introduce 
the  skin  test  for  identifying  susceptibil¬ 
ity  to  the  toxin  of  C.  diphtheriae. 

The  original  Schick  test  dose  (STD) 
was  defined  so  that  0.1  ml  was  equivalent 
to  0.02  (I/4O)  minimum  lethal  dose 
(MLD)  for  guinea  pigs.  Variation  in  the 
susceptibility  of  the  guinea  pigs  to  the 
lethal  activity  of  diphtheria  toxin  made 
it  difficult  to  standardize  the  STD  and 
for  this  reason  the  requirements  for 
standardization  of  the  STD  were  revised 
in  the  United  States  in  1969  (Ref.  7). 
The  U.S.  Standard  Diphtheria  Toxin  for 
Schick  Test  is  distributed  by  the  Bureau 
of  Biologies.  It  is  used  to  determine  the 
potency  of  various  lots  of  Diphtheria 
Toxin  for  use  in  the  Schick  Test.  This 
toxin  potency  is  expressed  in  terms  of 
the  STD  activity  of  the  standard.  The 
STD  of  the  standard  toxin  is  that 
amount  which  when  combined  with 
0.001  unit  of  the  U.S.  Standard  Diph¬ 
theria  Antitoxin  induces  an  erythema¬ 
tous  reaction  of  10  mm  in  diameter  in 
the  guinea  pig.  The  STD  of  the  U.S. 
Standard  Is  equivalent  to  1.3  Interna¬ 
tional  Units  of  the  International  Stand¬ 
ard  Schick  Test  Toxin.  The  U.S.  Stand¬ 
ard 'Diphtheria  Antitoxin  is  also  avail¬ 
able  from  the  Bureau  of  Biologies  as  a 
lyophilized  preparation  w'hich  has  been 
stored  at  4°  C  and  is  reconstituted  to 
contain  6  units/ml  of  activity. 

(a)  Attributes.  Diphtheria  toxin  is  a 
protein  of  approximately  62,000  dal  tons 
(Ref.  8)  produced  only  by  strains  of  C. 
diphtheriae  lysogenic  for  Beta-prophage 
carrying  the  tox  gene  (Ref.  9).  Phage 
multiplication  is  not  a  necessary  pre¬ 
requisite  for  toxin  prixluction  since  the 
tox  gene  is  expressed  independently  of 
the  other  phage  genes  (Ref.  10).  The 
simple  introduction  of  the  phage  genome 
carrying  the  structural  gene  for  toxin 
production  into  sensitive  strains  of  C. 
diphtheriae  does  not  result  in  appreci¬ 
able  yields  of  toxin  until  the  content  of 
inorganic  iron  in  the  medium  has  been 
depleted  and  the  concentration  of  iron 
in  the  bacteria  has  decreased  to  a  critical 
level  (Ref.  11) .  There  is  evidence  to  sug¬ 
gest  that  the  repressor  molecule  which 
regulates  the  expression  of  the  tox  gene 
is  an  iron  containing  protein  (Ref.  12). 
However,  the  mechanism  by  which  iron 
mediates  the  effect  of  toxin  production 
is  not  known. 

The  toxin  molecule  Is  released  into  the 
culture  medium  as  a  single  polypeptide 
chain  (Ref.  13),  which  possesses  two 
nonoverlapping  disulfide  bonds  (Ref.  14) . 
It  has  been  purified  in  crystalline  form 
from  culture  filtrates  (Ref.  15).  Mild 
proteolytic  attack  with  trypsin  yields  a 
molecule  (“nicked  protein’’)  with  two 
peptide  fractions,  A  and  B,  still  con¬ 
nected  by  the  disulfide  bridges  (Ref,  14) . 
Subsequent  reduction  and  alkylation 


yields  fragment  A,  the  amino  terminal 
peptide  of  24,000  daltons,  and  fragment 
B,  the  carboxyl  terminal  peptide  of 
38,000  daltons  (Ref.  13).  These  peptides 
are  most  effectively  separated  by  elec¬ 
trophoresis  or  gel  filtration  in  denatur¬ 
ing  solvents  such  as  6M  urea  or  0.1  per¬ 
cent  sodium  dodecyl  sulfate.  Such 
treatments,  however,  yield  B  fragments 
which  spontaneously  aggregate  and  as 
a  result  of  instability  it  has  been  difficult 
to  biologically  characterize  this  moiety. 
Fragment  A  on  the  other  hand,  with¬ 
stands  such  treatment  and  is  relatively 
resistant  to  heating  and  extremes  of  pH 
(Ref.  16). 

Diphtheria  toxin  at  concentration  of 
10  "M  or  less  was  shown  by  Strauss  and 
Hendee  (Ref.  17)  to  completely  block 
incorporation  of  amino  acids  into  tissue 
culture  cells  while  other  metabolic  ac¬ 
tivities  remained  normal.  Collier  and 
Pappenheimer  (Ref.  18)  subsequently 
showed  that  toxin,  in  the  presence  of  nic¬ 
otinamide  adenine  dinucleotid  (NAD), 
prevented  polypeptide  elongation.  Elon¬ 
gation  factor  (EP-2) ,  an  important  com¬ 
ponent  of  protein  synthesis,  is  required 
for  translocation  of  polypeptidyl-trans- 
fer  ribonucleic  acid  (RUA)  from  the  ac¬ 
ceptor  site  to  the  donor  site  on  eukaryotic 
ribosomes  (Ref.  19).  EF-2  is  inactivated 
by  fragment  A  or  diphtheria  tobxin  in 
the  presence  of  NAD  (Ref,  20) .  The  reac¬ 
tion  involves  the  transfer  of  adenosine 
diphosphate  ribose  (ADPribosyl)  from 
NAD"  to  EP-2  to  yield  ADPribosyl-EP-2 
which  is  inactive.  The  mechanism  is  spe¬ 
cific  for  eukaryotic  elongation  factor  and 
toxin  has  no  effect  on  prokaryotic  or  mi¬ 
tochondrial  elongation  factor  (EP-2) 
(Ref.  19).  The  enzymically  active  site 
occurs  on  fragment  A  but  appears  to  be 
masked  since  the  intact  toxin  molecule 
is  inactive  (Ref.  21) . 

The  function  of  fragment  B  is  not  well 
characterized.  It  does  not  appear  to  have 
any  enzymic  activity. 

Studies  with  various  Beta-phages  mod¬ 
ified  in  their  tox  gene  have  contributed 
greatly  to  the  understanding  of  diph¬ 
theria  toxin.  These  mutant  phages,  when 
expressed  by  their  host,  result  in  the  pro¬ 
duction  of  proteins  that  are  not  toxic  or 
have  reduced  toxicity  but  are  reactive 
with  diphtheria  antitoxin  (Ref.  22) .  Such 
proteins  are  termed  cross  reactive  mate¬ 
rials  (CRM) .  Mild  proteolytic  treatment 
with  trypsin  and  subsequent  reduction 
and  alkylation  of  various  purified  CRMs 
yields  fragments  which  may  be  altered  in 
their  A  or  B  fragment  (Ref.  23).  Mixing 
and  oxidizing  studies  using  fragments 
obtained  from  nontoxic  proteins  have 
yielded  fully  toxic  hybrid  molecules  (Ref. 
23).  The  studies  of  Pappenheimer  and 
his  colleagues  (Refs.  24  and  25)  suggest 
that  the  function  of  fragment  B  is  con¬ 
cerned  with  binding  to  specific  sites  on 
cell  membranes  and  facilitating  the 
entry  of  fragment  A  into  sensitive  cells, 

(b)  Present  status.  Diphtheria,  until 
about  1885,  was  endemic  throughout  the 
world  with  epidemics  and  a  pandemic 
having  been  recorded  (Ref.  26).  Be^een 
1885  and  1941  a  general  decreasing  trend 
occurred  in  the  mortality  of  diphtheria 
with  antitoxin  therapy  and  immimiza- 
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tlon  practices  contributing  to  this  decline 
(Ref.  27).  In  the  early  1940’s  there  was 
a  significant  increase  in  the  prevalence 
of  diphtheria.  The  focus  appears  to  have 
begxm  In  Germany  due  In  part  to  the  in¬ 
ternment  of  massive  numbers  of  unim¬ 
munized  children  into  concentration 
camps  from  which  focus  the  disease 
.♦spread  to  other  parts  of  Euroiw  (Ref.  28) . 

The  incidence  of  diphtheria  since  the 
post  World  War  II  era  has  diminished  to 
a  point  where  the  disease  Is  considered 
rare  (Ref.  29).  This  is  particularly  true 
m  the  age  group  under  10  years,  owing 
in  part  to  successful  immunization  prac¬ 
tices.  There  does,  however,  appear  to  be 
.slight  Increase  in  the  incicience  of  diph¬ 
theria  in  the  older  age  groups  (Ref.  30) . 
While  the  overall  incidence  of  disease  is 
low,  it  is  still  an  important  problem  in 
areas  where  immunization  practices  are 
not  carried  out  (Ref.  31) . 

While  highly  purified  diphtheria  toxin 
has  been  prepared  in  crystalline  form 
(Ref.  15),  the  currently  available  diph¬ 
theria  toxin  for  the  Schick  test  is  eitoer 
diluted  culture  filtrates  or  one  prepared 
by  ammonium  sulphate  precipitation. 
Both  meth(xis  of  preparation  yield  re¬ 
agents  which  contain,  in  addition  to 
toxins,  other  growth  products  of  the  or¬ 
ganism  which  may  produce  reactions  in 
some  individuals  (Ref.  32) .  For  this  rea¬ 
son  a  Schick  Test  Control  is  often  used 
clinically  in  order  to  interpret  skin  test 
responses.  Schick  Test  Contriri  material 
has  been  prepared  by  heat  treatment  to 
inactivate  the  toxic  component  and  by 
formalin  inactivation  of  toxin.  The  lat¬ 
ter  material  is  used  to  determine  a  pa¬ 
tient’s  tolerance  to  toxoid  as  well  as  to 
measure  his  immune  status. 

The  diluent  for  Dit^theria  Toxin  for 
Schick  Test  and  the  Schick  Test  Control 
contains  normal  human  serum  albumin 
or  gelatin  as  a  stabilizer  (Ref.  33)  there¬ 
by  preventing  rapid  deterioration  of  the 
toxin.  The  use  of  human  serum  albumin 
as  stabilizer  has  made  it  possible  to  dis¬ 
tribute  diphtheria  toxin  for  the  Schick 
Test  in  its  diluted  form  ready  for  use. 

While  Immunizaticm  with  formol  in¬ 
activated  and  alum  precipitated  toxoid 
induces  protective  immunity  to  diph¬ 
theria  and  has  siemihcantly  reduced  the 
mortality  rate  of  diphtheria,  there  is  still 
a  need  for  the  Schick  diphtheria  skin 
test  antigen.  The  test  can  be  useful  in 
assessing  the  need  for  immunization  of 
an  individual  during  sporadic  epidemics. 
It  may  also  have  a  place  in  testing  pa¬ 
tients  with  suspected  immune  deficien¬ 
cies. 
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Diphtheria  Toxin  for  Schick  Test  by 
Massachusetts  Public  Health  Biolog¬ 
ical  Laboratories 

1.  Product.  Diphtheria  Toxin  for 
Schick  Test  manufactured  by  Massachu¬ 
setts  Public  Health  Biological  Labora¬ 
tories  (MPHBL) . 

2.  Description.  Schick  toxin  as  dis¬ 
pensed  consists  of  50  Schick  test  doses  of 
purified  diphtheria  toxin  in  5  ml  of  sterile 
buffered  salt  solution.  The  toxin  diluent 
contains  1:30,000  thimerosal  as  a  pre¬ 
servative  and  0.4  percent  normal  human 
serum  albumin  as  a  stabilizer.  Toxin  is 
injected  intracutaneously  in  0.1  ml  vol¬ 
ume  and  a  toxoid  control  is  injected  on 
the  opposite  forearm.  The  reaction,  if. 
positive,  appears  initially  at  24  to  36 
hours,  reaching  greatest  intensity  by  the 
4th  or  5th  day  with  fading  ther^ter.  A 
positive  test  signifies  that  the  Individual 
possesses  little  or  no  anti-toxin  in  his 
blood  and  is  probably  susceptible  to  diph¬ 
theria  (Ref.  1). 

3.  Analysis — (a)  Effectiveness — <i) 
Sensitivity. — In  the  diphtheria  Schick 
test  a  negative  response  indicates  im- 
mimity  and  a  positive  test  susceptibility. 
In  the  efficacy  data  provided,  a  letter 
from  a  physician  who  evidently  tested  a 
large  number  of  individuals,  stated  "on 
only  a  few  occasions  were  positive  tests 
found  where  there  had  been  some  doubt 
about  the  immunization  record  of  the 
child  tested"  (Ref.  1).  In  another  study 
by  Pappenheimer,  Edsall  and  co-workers 
in  1950  (Ref.  2) .  using  the  MPHBL  prod¬ 
uct  (Lot  No.  AS  51)  over  2,700  soldiers 
were  tested,  40  percent  of  whmn  were 
Schick  positive.  The  manufacturer  stated 
that  based  on  results  of  this  study  "the 
test  correctly  defines  the  immune,  the 
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nonimmune,  and  the  hypersensitive” 
(Ref.  1).  No  specific  data  are  provided 
even  in  the  reference  which  they  cite 
regarding  hypersensitive  responders 
(Ref.  2).  Overall  there  appear  to  be  no 
specific  data  provided  in  the  MPHBL 
brochure  which  allow  correlation  of  the 
history  of  previous  diphtheria  immuniza¬ 
tion  with  either  a  positive  or  negative 
Schick  test  response. 

(ii)  Specificity.  Nothing  is  stated  in  the 
MPHBL’s  brochure  with  regard  to  pos¬ 
sible  cross-reactivity  between  their  diph¬ 
theria  toxin  and  other  bacterial  toxins. 
In  animal  systems  the  manufacturer 
states  that  “specificity  is  guaranteed  by 
the  fact  that  the  minimum  reaction  doses 
of  different  dilutions  of  the  parent  toxin 
are  proportional  to  the  minimum  lethal 
doses  where  lethality  of  the  gidnea  pig 
Isic]  is  confirmed  as  diphtheritic  by  au¬ 
topsy”  (Ref.  1).  An  Identity  test  is  also 
t>erformed  on  filled  Schick  toxin  con¬ 
tainers.  In  this  test  a  mixture  of  product 
and  a  solution  of  standard  antitoxin  are 
injected  intracutaneously  into  the  guinea 
pig  and  a  control  containing  product  and 
saline  are  similarly  injected;  after  40  to 
66  hours  reactions  are  measured  and 
Identity  and  specificity  are  confirmed  if 
the  control  shows  a  20  x  20  mm  reaction 
and  the  antitoxin  site  is  free  of  a  signif¬ 
icant  reaction.  Specific  data  obtained 
with  these  identity  tests  are  not  provided. 

Characteristics  of  Effectiveness 

(1>  Test  material — (1)  Defined  chem¬ 
ical  composition.  The  chemical  composi¬ 
tion  of  MPHBL  Schick  test  material  is 
apparently  vmknown.  The  stock  culture 
material  is  prepared  from  Corynebacte- 
rium  diphtheriae  Park-Williams  No.  8 
obtained  from  Connaught  Laboratories. 
It  is  transplanted  twice  weekly  to  Wads¬ 
worth  broth  and  incubated  at  room  tem¬ 
perature.  The  production  medium  con¬ 
sists  of  Bacto'''”  casamino  acids  and 
yields  toxin  of  100-120  Lf  (flocculation 
unit)  per  ml  alter  5  days  incubation.  Hits 
medium  contains  sodium  chloride,  cys¬ 
tine,  CaC12,  FeS04,  maltose  and  NaOH. 
Purification  of  diphtheria  toxin  is  by  the 
ammonium  sulfate  method  in  which  pro¬ 
teins  are  salted  out  by  adding  0.45  kg  of 
ammonium  sulfate/liter  of  crude  culture 
filtrate.  After  a  process  of  centrifugation 
and  reprecipitation  with  ammonium  sul¬ 
fate,  the  precipitate  is  dissolved  in  dis¬ 
tilled  water,  dialyzed,  -and  sterilized  by 
aseptic  filtration  and  addition  of  1 : 10,000 
thimerosal. 

(2)  Reproducibility.  No  data  on  repro¬ 
ducibility  of  positive  reactions  in  man 
were  provided.  The  manufacturer  stated 
that  “0.01  Lf  units  of  toxoid  are  sufScient 
to  cause  a  pronounced  and  uniform  anti¬ 
toxin  response  in  persons  who  ^ready 
possess  some  measure  of  immunio^.”  In 
studies  by  Edsall  and  WsTnan,  duplicate 
Schick  tests  with  albumin  and  peptone 
Schick  toxin  on  215  individuals  read  at 
4.  7.  and  som§  cases  5  days  showed  only 
certain  “minor  differences”  (Ref.  3) .  Di¬ 
lution  of  the  same  stock  concentrate  to 
produce  different  lots  of  Schick  toxin  re¬ 
mained  quite  constant  over  a  9-year- 
period. 

(3)  Standardization  in  laboratory  sys¬ 
tems.  Purity  of  the  product  is  deter¬ 


mined  on  toxin  concentrates  in  terms  of 
sLg  per  ml  of  nondialyzable  nitrogen. 
The  Ramcm  method  is  used  for  Lf  and 
micro  KJeldahl  method  for  nitrogen.  The 
stock  concentrate  made  in  1950  and  still 
in  use  contains  1,300  Lf  per  mg  of  nitro¬ 
gen.  In  preparation  of  the  product,  the 
manufacturer  stated  that  “an  aseptic 
addition  is  made  of  the  same  volume  of  a 
stock  lot  of  concentrated  purified  toxin 
as  was  used  in  the  last  previous  lot  of  the 
final  product.  The  final  toxicity  is  ad¬ 
justed  by  additions  of  diluent  or  toxin 
as  determined  by  prelimniary  intra- 
dermal  testing  in  guinea  pigs”  (Ref.  1). 
Data  from  these  lot  comparisons  are 
available  for  lots  since  1968. 

(4)  Stability.  The  stock  concentrates 
of  MPHBL  purified  diptheria  toxin  fr(»n 
which  the  current  Schick  materials  are 
made  were  prepared  in  the  year  1950  and 
contained  2,560  Lf  and  67,000  MLD  per 
ml.  The  manufacturer  stated  that  its 
tests  “indicate  remarkable  stability  for 
this  toxin  concentrate,  the  loss  in  MLD 
being  only  25  percent  per  decade.” 
MPHBL  diptheria  toxin  contains  0.4  per¬ 
cent  normal  humsm  serum  albumin  as 
a  stablizier.  In  studies  by  Edsall  and 
Wyman  in  1944,  it  was  concluded  that 
batches  of  Schick  toxin  stabilized  with 
albumin  showed  no  significant  deteriora¬ 
tion  after  exposure  at  41*  C  for  24  hours 
(Ref.  3).  The  purified  diphtheria  toxin 
appears  to  be  more  stable  than  crude 
toxin  and  does  not  show  the  tendency 
toward  spontaneous  toxoid  formation 
that  crude  preparations  do,  according 
to  the  studies  by  Pappenheimer  (Ref.  4) . 
The  manufacturer  holds  a  sample  of  the 
product  at  37*  C  for  not  less  than  24 
hours  and  tests  for  potency.  If  the  prod¬ 
uct  passes  this  test  it  is  “considered  to 
be  stable”  (Ref.  1). 

(5)  Sensitization.  Data  were  provided 
to  show  that  a  Schick  test  with  its  con¬ 
trol  can  sensitize  individuals  or  convert 
their  skin  test  responses  from  positive 
to  negative.  The  manufacturer  believes 
an  advantage  of  its  product  is  that  it 
uses  concentrated  (10  times)  diphtheria 
toxoid  as  a  control  as  opposed  to  un¬ 
concentrated,  inactivated  toxin,  “be¬ 
cause  the  Schick  tqst  is  usually  adminis¬ 
tered  not  only  to  determine  the  patient’s 
immune  status  but  also  to  determine  his 
tolerance  to  toxoid”  (Ref.  1).*  This 
amount  has  been  shown  to  serve  as  a 
booster  in  individuals  with  low  grade 
immunity  but  is  said  not  to  produce  se¬ 
vere  local  or  systemic  reactions.  These 
reactions  are  almost  always  seen  in  ^e 
Sghick  negative  groups  of  patients  who 
are  given  immunogenic  doses  (5  Lf)  in¬ 
stead  of  skin  testing  doses  (0.008  Lf)  of 
toxoid. 

(6)  Elimination  by  the  host.  No  data 
were  available  with  regard  to  elimina¬ 
tion  of  MPHBL  diphtheria  toxin  by  the 
host. 

(7)  Diluent.  The  diluent  contains 
1:30,000  thimerosal  as  a  preservative 
and  0.4  percent  normal  human  serum 
albumin  as  a  stabilizer.  The  Panel  com¬ 
ments  regarding  the  sensitizing  capacity 
of  thimerosal  apply  to  the  diphtheria 
toxin  product.  (See  the  Panel’s  state¬ 
ment  on  “’Thimerosal  as  a  Preserva¬ 
tive”)  . 


(il)  Test  method — (1)  Application  of 
test.  Appllcaticm  would  appear  to  be  sim¬ 
ple  and  dosage  reasonably  accurate  (0.1 
ml  volume  intracuUmeously,  using  a  27 
gauge  needle) . 

A  positive  test  is  characterized  by  a 
reaction  to  the  Schick  toxin  beginning  to 
appear  in  24  to  36  hours,  consisting  of  a 
circumscribed  area  of  redness  and  slight 
induration  which  measures  1  cm  or  more 
in  diameter.'  It  devel(^  gradually, 
reaches  its  greatest  intensity  on  or  about 
the  4th  or  5th  day,  then  fades,  leaving  a 
faint  brownish  pigmented  spot  which 
eventually  disappears.  There  is  no  re¬ 
action  at  the  site  of  the  injection  of  the 
"Schick  Control”  (Ref.  1).  A  positive 
test  signifies  that  the  individual  possesses 
little  or  no  antitoxin  in  his  blood  and  is 
probably  susceptible  to  diphtheria. 

In  a  positive-combined  test,  reactions 
appear  at  the  sites  of  both  injections, 
but  the  reaction  at  the  site  of  the  “Schick 
Toxin”  injection  is  larger  at  the  end  of 
4  days  and  persists  longer  than  at  the 
site  of  the  “Schick  Control”  injection 
(Ref.  1).  A  positive-combined  test  indi¬ 
cates  possible  susceptibility  to  diphtheria 
and  a  sensitivity  to  the  diphtheria  bacil¬ 
lus  proteins,  suggesting  caution  in  the 
administration  of  diiditheria  toxoid. 

The  pseudo  reaction  is  differentiated 
from  the  true  positive  test  by  the  appear¬ 
ance  of  a  reaction  at  the  site  of  the 
“Schick  Control”  injection,  and  from  a 
positive-combined  test  by  the  f£u:t  that 
reactions  developing  at  the  sites  of  both 
injections  run  a  similar  course,  reach  a 
maximum  of  intensity  on  the  3d  day  and 
then  fade  (Ref.  1).  Individuals  showing 
this  reaction  are  hypersensitive  to  the 
diphtheria  bacillus  proteins  and  may 
have  measurable  amoimts  of  antitoxin  in 
their  blood. 

A  negative  reaction  may  be  accom¬ 
panied  by  a  slight  mark  incident  to  the 
needle  puncture,  or  a  small  area  of  red¬ 
dening  at  either  or  both  injection  sites. 
If  the  test  has  been  pr(^rly  done,  this 
negative  reaction  almost  invariably  indi¬ 
cates  a  titer  of  circulating  serum  anti¬ 
toxin  of  at  least  0.002  to  .005  units  per 
ml. 

(2)  Measurement  of  test.  It  is  as¬ 
sumed  that  the  test  reaction  is  reason¬ 
ably  round  and  has  clear-cut  boimdaries. 

(3)  Quantitative  dose  response.  No 
human  data  were  provided  regarding 
quantitative  dose  response  curves.  In 
eruinea  pigs  the  manufacturer  stated  that 
intracutaneous  doses  larger  than  0.1  ml 
cause  severe  lesicsis  at  the  skin  test  site. 
Dose-response  data  in  guinea  pigs  w’ere 
provided  for  two  dilutions  of  toxin  and 
the  test  does  appear  to  be  in  the  appro¬ 
priate  range. 

(4)  Duration  of  reaction.  The  time 
course  of  a  positive  reaction  has  been 
stated  under  Paragraph  2,  Description. 

(b)  Safety. — (i)  Host  respojise.  In  a 
study  by  Kuhns  and  Pappenheimer  the 
MPHBL  product  was  us^  in  a  study  of 
immediate  type  skin  sensitivity  to  diph¬ 
theria  toxoid  (Ref.  5) .  There  was  a  high 
degree  of  correlation  between  personal 
and  family  history  of  atopic  allergy  and 
between  the  occurrence  of  immediate 
wheal  and  flare  reactions  to  the  Schick 
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test  materlaL  Between  1969  and  1973  the 
manufacturer  dlstritMited  nearly  one 
hundred  thousand  skin  test  doses.  They 
claim  that  "over  a  .10-year-period  only 
one  report  of  an  untoward  reckctlon  to 
the  product”  has  been  reported  (Ref.  1.) 
This  (xrcurred  in  a  group  of  new  employ¬ 
ees  of  a  state  school.  Reactions  at  the 
sites  of  lnjecti<ms  ranged  fitun  1.5  to  2.5 
cm.  and  painful  swollen  arms  were  re¬ 
ported.  The  manufacturer  did  test  this 
same  lot  of  toxin  in  24  guinea  pigs  and 
found  reactions  which  differed  In  no  way 
fr(»n  those  which  were  typical  and  reg¬ 
ularly  seen  with  other  lots  of  Schick  test 
material.  In  a  letter  to  the  complainant, 
the  manufacturer  suggested  that  the 
prcxredures  employed  in  sterilization  of 
the  test  equipment  might  have  been  at 
fault. 

No  additional  data  were  provided  on 
anunal  safety  other  than  indicating  that 
the  general  safety  test  is  performed  cm 
ta-o  mice  and  two  guinea  pigs.  The  Panel 
found  no  information  concerning  poten¬ 
tial  carcinogenic,  teratogenic,  or  muta¬ 
genic  effects  attributable  to  this  product. 
The  test  would  not  appear  to  be  painful 
and  there  is  no  scarring  except  for  the 
previously  mentioned  brow^h  dis- . 
coloraticm  after  the  skin  testing. 

(ii)  Test  material. — (1)  Sterility. 
There  are  no  routine  sterility  tests  for 
viral,  mycoplasma  or  fungal  contamin¬ 
ants  but  it  is  unlikely  that  these  would  be 
present.  During  the  manufacturing  proc¬ 
ess  the  material  is  sterilized  by  filtra¬ 
tion  using  Seitz  or  millipore  filters  after 
addition  of  diluent.  This  is  followed  by 
final  adjustmrat  for  toxicity  through 
additicm  of  diluent  or  toxin  as  determined 
by  preliminary  intracutaneous  testing  in 
guinea  pigs.  During  lot  production  the 
contents  of  each  flask  are  "smeared  and 
cultured  on  plain  agar”  and  smears  are 
stained  with  gram  stain  and  examined 
for  contaminants.  On  the  following  day, 
any  growth  on  agar  slants  is  also  stained 
and  examined. 

(2)  Other  contaminants.  The  material 
contains  0.4  percent  normal  human 
serum  albiunin,  1:30,000  thimerosal,  and 
buffered  salt.  The  manufacturer  stated 
that  “absence  of  allergens  in  the  medium 
is  assured  by  the  avoidance  of  macro- 
molecular  substaiKes  in  the  medium” 
(Ref.  1).  The  main  nutrient  consists  of 
complete  acid  hydrolysates  of  casein  pre¬ 
sumably  in  the  Bacto  casamino  acid.  In 
addition  the  manufacturer  stated  that 
the  medium  is  determined  to  be  free  of 
blocxl  group  specific  substances  A  and  B, 
as  determined  by  ‘‘a  method  recom¬ 
mended  by  the  Public  Health  Service” 
(Ref.  1).  It  contains  less  than  0.004  mg 
Group  A  substance  per  ml  and  less  than 
0.08  mg  Group  B  substances  per  ml. 

(3)  Elimination  by  host.  No  informa¬ 
tion  was  available  with  regard  to  elimi¬ 
nation  of  MPHBL  Diphtheria  Toxin  by 
the  host. 

(4)  Toxicity  in  man  and  animal  sys¬ 
tems.  Toxicity  in  man  was  discussed 
above.  Routii^  safety  tests  in  mice  have 
been  carried  out  for  20  lots  since  1953. 
According  to  the  manufacturer  “there 
has  never  been  any  noteworthy  effect  on 
these  animals  from  the  0.5  ml  injection” 
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(Ref.  1).  CHiinea  pigs  are  highly  sus- 
cepUMe  to  the  toxin.  The  administration 
of  5  ml  results  in  death  within  4  days  due 
to  “typical  diphtherial  intoxication.” 

Intracutaneous  doses  larger  than  0.1 
ml  cause  aevere  necrotic  lesions  at  skin 
test  sites  and  these  effects  are  “intrinsic 
to  the  product”  (Ref.  1) . 

(ill)  Test  method.  The  test  produces 
very  little  pain  or  bleeding  and  is  essenti¬ 
ally  nonlnjurious.  The  time  course  of  this 
reaction  (maximal  reactivity  at  4  to  5 
days  with  gradual  fading)  is  however 
longer  than  the  usual  fungal  or  myco¬ 
bacterial  delayed  type  skin  test  reaction. 
The  brownish  pigmentation  observed  is 
also  not  usually  recorded  with  other  de¬ 
layed  skin  test  reagents. 

4.  Recommendations,  (a)  The  Panel 
recommends  that  this  product  should  be 
placed  in  category  IHA  because,  although 
it  is  safe,  there  Is  insufficient  evidence 
that  It  is  effective  for  its  labeled  use  of 
identlfjdng  susceptibility  to  diphtheria. 
The  product  should  remain  on  the  mar¬ 
ket  while  the  manufacturer  supplies 
additional  data  concerning  the  sensitiv¬ 
ity  of  the  test  in  persons  with  various 
titers  of  diphtheria  antitoxin. 

(b)  Adequate  stability  data  should  be 
provided.  (Data  are  required  to  support 
the  statement  by  the  manufacturer  that 
a  product  stable  for  24  hoiu^  at  37*  C 
will  be  stable  enough  to  ship.) 

(c)  Two  years  is  a  reasonable  time  for 
the  recommended  testing  to  be  accom¬ 
plished. 
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Diphtheria  Toxin  for  Schick  Test  and 

Schick  Test  Control  by  Texas  State 

Department  of  Health 

1.  Products.  Diphtheria  Toxin  for 
Schick  Test  and  Schick  Test  Control 
manufactured  by  Texas  State  Depart¬ 
ment  of  Health. 

2.  Description.  Texas  State  Depart¬ 
ment  of  Health  (TSDH)  Schick  Test  re¬ 
agent  is  used  to  determine  an  individual's 
immimologic  status  in  the  control  and 
prevention  of  dii^theria  (Ref.  1).  Cor- 
ynebaeterium  diphtheriae,  Park-WU- 
liams  No.  8,  isolated  by  the  New  Yoi* 
Bureau  of  Laboratories  in  1894,  is  em¬ 
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ployed  to  produce  TSDH  Schick  test 
diphtheria  toxin.  The  orgimlsm  was  orig¬ 
inally  sui^iriled  by  Connaught  Labora¬ 
tories  (Toronto,  Canada)  to  the  Massa¬ 
chusetts  State  Department  of  Health  who 
in  turn  provided  It  to  TSDH.  It  is  stored 
in  ampules  in  the  dried  state. 

The  seed  inoculum  is  initially  grown 
in  Wadsworth  Proteose-Peptone  broth. 
It  is  then  inoculated  into  veal  infusion 
broth  in  Povitsky  bottles  and  incubated 
at  34*  C  f or  1  week.  This  is  followed  by 
Seitz  filtration  and  aging  until  the  mini¬ 
mal  lethal  dose  (MLD)  hag  remained 
constant  for  two  successive  tests  per¬ 
formed  at  6-month  Intervals.  This  un- 
purifled  Schick  test  material  is  prepared 
for  distribution  in  borate  buffered  saline 
solution  containing  0.02  percent  gelatin 
imd  0.01  percent  thimerosal.  Its  potency 
is  equivalent  to  the  U.S.  standard.  The 
potency  must  be  such  that  the  MLD  is 
less  than  0.0025  ml. 

3.  Analysis. — (a)  Effectiveness.  No  data 
were  provided  by  the  manufacturer  with 
regard  to  either  sensitivity  or  specificity. 

An  identity  test  performed  on  filled 
Schick  toxin  ccmtainers  is  required  by 
regulation.  (In  this  test  a  mixture  of 
product  smd  a  scdution  of  standard  anti¬ 
toxin  iLTe  injected  intracutaneously  into 
the  guinea  and  the  control  contain¬ 
ing  pnxiuct  and  sidine  are  similarly  in¬ 
jected;  after  40  to  66  hours  reactions  are 
measured  and  identity  and  specificity 
are  confirmed  if  the  control  shows  a  20  x 
20  mm  reaction  and  the  antitoxin  site  is 
free  of  a  significant  reaction.)  Ihis  iden¬ 
tity  test  is  not  mentioned  as  being  per¬ 
formed  by  TSDH. 

(Tharacteristics  or  Effectiveness 

(1)  Test  material. — (1)  Chemical  com¬ 
position.  The  chemical  composition  of 
TSDH  diphtheria  Schick  test  material  is 
apparently  unknoam  (no  data  were 
submitted) . 

(2)  Reproducibility.  Regulations  re¬ 
quire  each  lot  be  standEirdized  against 
the  U.S.  standard  but  no  reproducibility 
data  were  submitted  by  TSDH. 

(3)  Standardization.  No  data,  were 
provided  with  regard  to  standardization 
of  TSDH  diphtheria  toxin  for  Schick  test 
in  animal  sjrstems.  Tlie  manufacturer 
does  state  that  the  material  is  tested  “as 
per  section  650.1”  of  Title  21,  Code  of 
Federal  Regulations. 

(4)  Stability.  The  material  contains 
0.02  percent  gelatin  as  a  stabilizing 
agent.  Regulations  require  that  a  sample 
of  each  lot  be  heated  to  37*  C  for  24 
hours  and  that  its  subsequent  potency 
remain  equal  to  that  of  the  U.S.  stand¬ 
ard.  No  data  are  provided  by  the  manu¬ 
facturer  about  the  stability  of  the 
product. 

(5)  Sensitization.  No  data  were  pro¬ 
vided  on  the  ability  of  repeated  positive 
Schick  tests  with  the  TSDH  product  to 
sensitize  individuals  or  to  convert  their 
skin  test  responses  from  positive  to  neg¬ 
ative.  The  TSDH  uses  heated  toxin  as 
control  material  as  opposed  to  the  other 
producer  who  uses  concentrated  diph¬ 
theria  toxoid  as  a  cimtrol.  The  conditions 
of  inactivation  are  not  known.  The  man- 
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tifacturer  states  that  some  Individuals 
are  sensitive  to  dii^therial  proteins  oth¬ 
er  than  the  toxins. 

(6)  Elimination  by  host.  No  data  were 
submitted  by  the  manufacturer. 

(7)  Diluent.  nUmerosal  1:10.000  is 
iised  as  a  preservative.  Thimerosal  has 
been  shown  to  be  sensitizing  in>  some 
studies.  Hie  Panel’s  comments  regarding 
the  sensitizing  capacity  of  thimerosal 
apply  to  this  product.  See  the  statement 
on  “Thimerosal  as  a  Preservative.”  No 
other  data  on  the  diluent  were  submit¬ 
ted  by  the  manufacturer. 

(li)  Test  method. — (1)  Application  of 
test.  The  test  is  performed  by  the  Man- 
toux  intracutaneous  method  which  is 
simple  and  reasonably  accurate. 

(2)  Measurement  of  test.  The  TSDH 
package  Insert  defines  a  positive  reaction 
to  the  test  as  sharply  defined  redness  1 
to  2  cm  in  diameter  appearing  in  24  to  40 
hours.  Nothing  is  said  about  the  shape  of 
the  reaction  (Ref.  1).  The  reaction  de¬ 
velops  gradually  and  reaches  greatest 
intensity  on  about  the  4th  or  5th  day  fol¬ 
lowed  by  fading  and  frequent  production 
of  a  faint  brownish  pigmented  spot  which 
eventually  disappears.  In  this  type  of 
positive  reaction  there  is  no  reactivity  at 
the  site  of  the  Schick  test  control.  In  a 
so-called  combined  response,  reactions 
appear  at  both  injecticm  sites  but  reac¬ 
tivity  at  the  toxin  site  is  larger  at  the 
end  of  4  days.  In  a  pseudo  reaction,  there 
is  a  response  at  the  control  site  which 
runs  a  similar  course  to  the  response  at 
the  toxin  site,  both  reaching  a  maximum 
intensity  on  day  3  followed  by  fading. 

(3)  Quantitative  does  response.  No 
data  were  provided  with  regard  to  quan¬ 
titative  dose  response  ctirves  in  man. 

(4)  Duration  of  reaction.  The  TSDH 
Schick  test  reaction  appears  at  24  to  60 
hours  reaching  a  maximum  intensity  on 
about  the  4th  day  and  at  times  persisting 
in  modified  form  for  several  weeks  (Ref. 
1). 

(b)  Safety.-^ii)  Host  response.  The 
manufacturer  provided  no  information 
on  specific  adverse  effects  attributable  to 
the  product.  In  the  past  10  years  over 
100,000  doses  have  b^n  distributed  and 
no  repcHts  of  serious  reactions  have  been 
reported  to  the  TSDH.  There  are  several 
published  references  on  clinical  or  epi¬ 
demiologic  studies  of  dlptherla  in  the 
state  of  Texas  (Refs.  2  through  4)  in 
which  hundreds  of  cases  were  studied  be¬ 
tween  1967  and  1970.  In  none  of  these 
studies,  however,  is  there  any  mention  of 
use  of  TSDH  Schick  test.  Ihe  Psmel 
found  no  information  concerning  poten¬ 
tial  carcinogenic,  teratogenic  or  muta¬ 
genic  effects  from  this  product. 

(ii)  Test  material. — (1)  Sterility.  A 
sterility  test  is  run  on  the  parent  mate¬ 
rial.  The  nature  of  this  test  was  not 
stated  but  it  is  presumed  that  it  consists 
of  culturing  each  final  lot  as  required  by 
regulations. 

(2)  Purity,  (other  contaminants)  The 
material  contains  $.02  percent  gelatin  as 
a  stabilizing  agent.  Ihe  seed  inoculiun 
is  grown  in  Wadsworth  Proteous-Pep- 
tone  broth  followed  by  inoculation  into 
veal  infusion  broth,  and  it  is  possible  that 
both  components  might  sensitize. 


(3)  Elimination  by  host.  No  data  were 
provided  with  regard  to  elimtnatkm  of 
'TSDH  diphtheria  toxin  by  the  host. 

(4)  Toxicity  in  man  and  animal  sys¬ 
tems.  The  lack  of  reported  serious  aller¬ 
gic  or  toxic  reaction  in  man  has  been 
mentioned  under  “Safety.”  No  animal 
safety  tests  were  mentioned  by  the  nuin- 
ufacturer. 

(ill)  Test  method.  The  test  produces 
very  little  pain  or  bleeding  and  Is  essen¬ 
tially  noninjurious.  The  time  course  of 
the  Schick  reaction  (maximal  reactivity 
at  4  to  5  days  with  gradual  fading)  is 
longer  than  that  observed  with  the  usual 
fimgal  or  mycobacterial  delayed-type 
skin  reaction. 

4.  Recommendations,  (a)  The  Panel 
recommends  that  these  products  should 
be  placed  in  Category  IHB,  licenses  to  be 
suspended,  because  they  are  crude  and 
potentially  dangerous  products  and  the 
manufacturer  provides  no  data  on  effec¬ 
tiveness  (sensitivity  and  specificity)  or 
stability.  There  are  no  data  -provided 
confirming  completion  of  an  identity 
test.  Before  the  licenses  are  reinstated 
acceptable  data  based  on  scientifically 
sound  methods  should  be  submitted  to 
demonstrate  effectiveness  of  these  pro¬ 
ducts  in  humans.  Furthermore,  the  man¬ 
ufacturer  should  demonstrate  that  the 
veal  antigens  in  these  products  do  not 
sensitize  and  do  not  elicit  false  positive 
reactions  in  sensitized  tndividauls. 

(b)  Two  years  is  a  reasonable  time  for 
the  recommended  testing  to  be  accom¬ 
plished. 
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Trichinella  Extract 

GENERAL  STATEMENT 

The  Trichinella  skin  test  antigen  is 
used  to  indicate  whether  or  not  a  patient 
has  active  or  “latent”  healed  Trichinella 
infection,  as  manifested  by  an  immediate 
Typie  I  wheal  and  flare  reaction.  The  skin 
test  becomes  positive  within  2  to  3  weeks 
after  exposure  and  the  ability  to  mani¬ 
fest  a  positive  skin  test  may  persist  for 
many  years.  A  positive  skin  test  is,  as 
stated  by  the  manufacturers  “only  sug¬ 
gestive  of  clinical  trichinosis  and  should 
be  confirmed  by  clinical  observations  or 
muscle  biopsy.”  The  Trichinella  skin  test 
antigen  does  not  identify  all  individuals 
with  specific  immunologic  experience. 
The  antigen  has  not  been  characterized, 
purified,  or  chemically  defined.  It  is  not 
known  whether  it  is  sensitizing  in  man 
after  repeated  testing  or  whether  it 
stimulates  production  of  antibody  in  sen¬ 
sitive  individuals.  More  information  is 


needed  on  the  stability  of  standards  used 
in  quantitating  and  assessing  bkdoglcal 
properties  of  the  ix'oduct.  There  is  no 
UJ3.  Reference  Standard. 

With  regard  to  safety,  there  is  anec¬ 
dotal  evidence  that  imtoward  reactions 
do  not  occur  in  man.  but  there  are  no 
data  with  regard  to  possible  anaphylac¬ 
tic,  carcinogenic,  tnratogenic.  or  muta¬ 
genic  effects.  There  is  a  possibility  of 
sensitization  to  foreign  (rat)  soluble  pro¬ 
tein  or  other  impurities  in  the  final  prod¬ 
uct.  Adequate  sterility  tests  are  per¬ 
formed  for  bacterial  pathogens  but  not 
for  viruses,  mycoplasma,  or  fungi. 

PRODUCT  REVIEW 

Since  1938,  Trichinella  extract  has 
been  prepared  by  the  method  of  Bozice- 
vich  (Ref.  1).  It  is  used  in  both  skin 
and  serologic  tests  for  the  diagnosis  of 
trichinosis.  The  extract  consists  of  the 
saline  soluble  constituents  of  dried  Trt- 
chinella  spiralis  larvae  harvested  from 
muscles  of  laboratory  Infected  rats  by 
digestion  in  a  pepsin-hydrochloric  acid 
mixture.  The  rats  are  Infected  by  ingest¬ 
ing  1  to  10  gm  ground  Infected  meat 
from  a  seed  rat  known  to  be  infected 
with  a  particular  strain  of  T.  spiralis, 
and  available  from  NIH  and  some  health 
departfent  laboratories.  Approximately 
40  days  later  these  rats  are  sacrificed, 
skinned,  and  eviscerated;  and  their 
heads,  legs,  and  tails  are  removed.  After 
microscopic  examinati(m,  animals  found 
to  have  few  or  no  T.  sjAralls  larvae  in 
the  diaphragm  (the  muscle  most  sus- 
c^tible)  are  discarded  from  the  harvest 
pool.  Muscles  from  all  others  are  digested 
in  a  pepsin-hydrochloric  acid  mixture. 
The  released  larvae  are  recovered  and 
washed  13  to  14  times  in  saline  and 
finally  once  or  twice  in  water  to  remove 
the  saline.  The  larvae  are  stored  at  —70* 
C  during  the  harvesting  procedure,  then 
dessicated  over  phosphoric  anhydrate  or 
phosphorous  pentoxide. 

The  dried  larvae  are  extracted  with  a 
phenolized  buffered  saline.  Following 
standardization  this  filtered  extract 
comprises  the  skin  (and  serologic)  test¬ 
ing  material. 

Kagan  and  others  cited  by  him  pointed 
out  the  need  for  utilizing  a  standardized 
skin  test  procedure,  including  the  use  of 
a  ccmtrol  and  accurate  measurement  of 
the  size  of  any  resulting  whetd  (Ref.  2). 
A  positive  skin  reaction  is  an  immediate 
wheal  and  flare  reaction  15  to  20  minutes 
after  intracutaneous  injection  of  antigen. 
It  is  said  to  become  positive  2  to  3  weeks 
following  infection,  and  persons  may  re¬ 
main  positive  to  the  test  for  up  to  20 
years.  The  more  usual  duration  of  re¬ 
activity  is  5  to  10  years.  A  delayed  reac¬ 
tion  also  occurs  but  Is  much  less  sensi¬ 
tive  in  detecting  known  infections  than 
the  immediate  reaction  (Ref.  3).  Since 
circulating  immunoglobulin  E  (IgE) 
concentrations  are  increased  in  human 
trichinosis  (Ref.  4),  they  probably  play 
an  important  role  in  cutaneous  re¬ 
activity.  However,  various  immunoglobu¬ 
lins  from  trichinosis  patients  possess  an¬ 
tibody  activity  to  trichinella  antigens 
(Ref.  5). 
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Hie  skin  test  material  Is  obviously 
crude.  As  a  diagnostic  tool,  the  skin  test 
has  largely  been  suiH^lanted  by  serologic 
tests  such  as  bentcmlte  flocculation  (BF) 
and  charcoal  particle  flocculation  or  ag¬ 
glutination.  The  latter  test  can  be  used 
In  the  fleld.  A  positive  test  provides  the 
same  diagnostic  Information  as  a  skin 
test  and  does  not  require  the  Intracutane- 
ous  introduction  of  a  very  crude  product 
which  by  Its  very  nature  must  contain 
soluble  rat  proteins  and  possibly  also 
rodent  viruses  and  mycoplasmas.  The 
product  Is  not  tested  for  these  potential 
contaminants  prior  to  yse  In  human  sub¬ 
jects.  • 

(a)  Effectiveness — (1)  Sensitivity.  The 
major  criticism  of  the  skin  test  has  been 
that  It  Is  much  less  sensitive  In  detecting 
early  acute  Infectlcms  than  the  BF  test, 
other  flocculation  tests,  and  the  Immuno- 
fluorescent  antibody  (IFA)  test.  Humoral 
antibodies  that  react  In  the  BF  test 
recede  much  more  rapidly  than  reactions 
to  the  skin  test.  For  this  reason,  Kagan 
noted  that  the  skin  test  may  be  a  useful 
epidemiologic  tool  in  surveying  the  prev¬ 
alence  of  human  trichinosis  in  endemic 
areas  while  serologic  tests  are  preferred 
for  clinical  diagnosis  (Ref.  2) .  It  Is  rec¬ 
ognized  that  a  positive  skin  or  serologic 
test  result  on  an  Individual  In  an  endemic 
population  may  still  need  to  be  confirmed 
by  muscle  bicqjsy. 

Zimmerman  et  al.  estimated  the  preva¬ 
lence  rate  of  trichlnlasis  In  the  human 
population  of  the  U.S.  as  falling  between 
4  and  6  percent  (Ref.  6).  Kagan  also 
stated  that  commercial  skin  test  antigens 
of  low  protein  nltrog^  content  lacked 
sensitivity  compared  to  more  potent  ex¬ 
perimental  skin  test  antigens  (Ref.  2). 
The  commercially  available  skin  test 
antigens  have  also  been  found  to  be  less 
sensitive  than  the  BF  and  IFA  tests 
(Refs.  7  and  8).  However,  Ward  et  al. 
found  no  differences  between  the  results 
of  the  BF  test  and  a  c(Hnmercial  skin  test 
in  diagnosing  human  trichinosis  (Ref. 
9). 

(2)  Specificity.  The  skin  test  material 
is  not  specific  for  T.  spiralis  infection.  It 
cross-reacts  with  T.  trichuria  as  well  as 
other  helminths.  Parasites  causing  het¬ 
erologous  reactions  Include  Ascaris  lum- 
bricoides,  Toxocara  canis  (Ref.  10)  and 
possibly  Echinococcus  species,  filariae, 
and  schistosomes  (Refs.  11  and  12) .  The 
test  does  not  differentiate  between  latent 
and  active  infections. 
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Trichinella  Extract  by  Lederle 

1.  Product.  Trichinella  Extract  manu¬ 
factured  by  Lederle  Laboratories. 

2.  Description.  The  Lederle  product  is 
a  saline  soluble  extract  of  dried  Trichi¬ 
nella  spiralis  larvae  prepared  as  de¬ 
scribed  in  the  Generic  Statement. 

3.  Analysis — (a)  Effectiveness.  Skin 
tests  with  the  Lederle  Antigen  may  be 
negative  In  patients  with  T.  spiralis  in¬ 
fections  (Ref.  1).  The  test  may  also  be 
positive  in  infected  individuals  who  do 
not  develop  overt  disease  (Ref.  2) .  Other 
comments  in  the  Generic  Statement 
generally  apply  to  the  Lederle  product. 

(Characteristics  of  Effectiveness 

(1)  Test  material — (1)  Chemical  com¬ 
position.  The  chemical  composition  was 
not  defined. 

(2)  Reproducibility  from  lot-to-lot. 
No  data  were  available  except  as  men¬ 
tioned  under  “Standardization"  below. 

(3)  Standardization.  The  tests  to  as¬ 
sess  the  potency  of  each  batch  of  skin 
testing  product  include;  (a)  Ouchterlony 
double  diffusicm  versus  antisera  prepared 
in  rabbits  or  deep  frozen  sera  from  con¬ 
firmed  cases  with  a  previously  standard¬ 
ized  extract  as  control,  (b)  Oudin’s 
single  immimodiffusion  technique  to  de¬ 
termine  the  amount  of  active  material 
present.  Antigens  identified  by  these 
techniques  do  not  necessarily  relate  to 
those  concerned  with  the  "allergenicity” 
of  the  test  material.  Finally,  (c)  the 
Prausnitz-Kusner  reaction  is  applied  in 
healthy  human  volunteers  to  further  as¬ 
sess  the  potency  of  the  product. 

(4)  Stability.  No  data  were  available. 

(5)  Sensitization.  Repeated  applica¬ 
tion  of  the  skin  test  material  may  induce 
a  delayed  type  skin  reaction  in  nonin- 
fected  guinea  pigs,  but  not  the  immedi¬ 
ate  wheal  and  flare  reaction.  Nothing  is 
known  of  this  capacity  in  human  sub¬ 


jects.  Kim  et  al.  observed  that  guinea 
pigs  could  be  sensitized  by  multiple  in¬ 
oculations  of  prepared  trichinella  anti¬ 
gens  (Ref.  3) .  Sensitization  occurs  more 
readily  when  Freund’s  adjuvant  is  also 
administered.  There  is  no  evidence  con- 
conceming  the  possibile  sensitizing  effect 
of  the  skin  test  antigen  in  humans. 

(6)  Elimination  by  host.  No  data  were 
available. 

(7)  Diluent.  The  usual  diluent  con¬ 
tains  phenol  as  a  preservative,  which  is 
not  sensitizing. 

(11)  Test  method — (1)  Application. 
The  test  is  administered  by  the  Man- 
toux  method,  which  is  simple  and  rea¬ 
sonably  accurate. 

(2)  Measurement.  The  reaction  is  ir¬ 
regular  and  difBcult  to  measure. 

(3)  Quantitative  dose  response.  Dose 
response  studies  are  possible  but  are  dif¬ 
ficult  owing  to  the  irregularities  of  the 
reactions. 

(4)  Duration.  An  advantage  of  this 
test  is  that  it  may  be  read  within  15  to 
20  minutes  after  administration. 

(b)  Safety — (i)  Host  response.  There 
is  no  evidence  that  this  material  cause.*^ 
severe  skin  reactions,  constitutional 
symptoms,  pain,  skin  Irritation,  scarring, 
pigmentation,  reactivation  of  disease  or 
interference  with  other  medications.  Be¬ 
cause  of  its  animal  nature,  sensitization 
and  anaphylstxls  are  possible  side  effects. 
The  Panel  found  no  information  con¬ 
cerning  carcinogenic,  teratogenic  or 
mutagenic  effects  frxHn  this  product. 

(11)  Test  material — (1)  Sterility.  The 
product  Is  free  of  bacterial  and  fungal 
cmitaminants,  but  viruses  could  be 
present. 

(2)  Purity.  The  material  undoubtedlv 
contains  rat  proteins  or  their  break 
down  products. 

(3)  Elimination  by  host.  No  data  were 
available. 

(4)  Toxicity.  No  data  were  available 
except  isolated  experiences  with  thj' 
material  in  human  testing.  The  stand¬ 
ard  general  safety  tests  are  applied. 

(iii)  Test  method.  This  test  produces 
very  little  pain  or  bleeding  and  is  essen¬ 
tially  nonlnjurious  except  for  the  poten¬ 
tial  risk  of  sensitization  ck  anaphylaxis. 

4.  Recommendations.  The  Panel  rec¬ 
ommends  that  this  product  be  placed  in 
Category  n,  unsafe  and  ineffective  with 
the  license  for  the  product  to  be  revoked. 

(a)  The  safety  considerations  leading 
to  this  recomendation  include: 

(i)  The  product  is  likely  to  contain 
rat  proteins. 

(ii>  Rat  virus  material  is  a  potential 
contaminant. 

(iii)  The  product  might  contain  anti¬ 
genic  material  from  other  parasites 
which  may  be  found  in  rats. 

(iv)  The  material  has  the  potential 
for  sensitization. 

(v)  The  recommended  dosage  volume 
is  hazardous  when  administered  without 
a  prior  low  volume  sensitivity  test  such 
as  a  scratch  test. 

(vi)  A  safe  serologic  test  exists. 

(b)  The  product  is  judged  to  be  in¬ 
effective  as  a  diagnostic  test: 

(i)  It  has  poor  sensitivity  in  that  it 
does  not  adequately  identify  individuals 
w’lth  specific  immunologic  experience. 
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(il)  It  presumably  lacks  specificity  In 
humans  since  cross  reactions  haye  been 
demonstrated  to  occur'  in  animals  In¬ 
fected  with  other  helminths. 

(ill)  The  product  Is  poorly  standard¬ 
ized. 

(Iv)  The  antigen  has  not  been  charac¬ 
terized,  purified  or  chemically  defined. 

(V)  There  is  no  documentation  of 
product  stability. 

(vi)  A  serologic  test  is  available  as  an 
alternate  diagnostic  tool. 

(c)  Any  person  preparing  this  product 
in  the  future  should  be  encouraged  to 
isolate  and  purify  the  major  active  com¬ 
ponent  demonstrable  in  immunodiffu¬ 
sion  tests. 
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Tubebculdi,  Old 

GENERIC  STATEMENT 

Old  Tuberculin  (OT)  Is  a  diagnostic 
skin  test  reagent  prepared  from  filtrates 
of  sterilized  cultures  of  tubercle  bacilli. 
It  is  used  primarily  to  detect  delayed  hy¬ 
persensitivity  in  individuals  who  have 
had  immunologic  exp^ience  with  Myco¬ 
bacterium  tuberculosis  or  Mycobacte¬ 
rium  bovis. 

Originally  produced  by  Koch  in  the 
late  nineteenth  century,  the  term  “tu¬ 
berculin”  was  later  extended  to  a  wide 
variety  of  preiiarations  capable  of  elicit¬ 
ing  the  reactions  of  delay^  hypersensi¬ 
tivity  in  a  sensitized  host.  At  the  present 
time  there  is  considerable  variation  in 
production  methods  and  medium  con¬ 
stituents  for  OT. 

A  positive  tuberculin  test  usually  de¬ 
velops  2  to  10  weeks  after  initial  infection 
with  M.  tuberculosis  or  Af .  bovis.  Old  Tu¬ 
berculin  possesses  excellent,  although 
not  perfect,  ability  to  identify  all  indi¬ 
viduals  with  this  specific  immunologic 
experience.  Although  sensitivity  tends 
to  persist  throughout  life,  it  may  wane 
or  disappear  under  a  variety  of  circum¬ 
stances.  When  the  usual  causes  for  neg¬ 
ative  reactions  are  absent,  failure  to 
react  to  a  tuberculin  test  is  helpful  in 
excluding  the  diagnosis  of  tuberculosis. 
Skin  reactions  to  OT  may  occur  in  in¬ 
dividuals  infected  with  mycobacteria 
other  than  M.  tuberculosis  or  M.  bovis. 

Most  of  the  valid  data  on  sensitivity 
and  specificity  of  tuberculin  have  been 
obtained  from  studies  using  Tuberculin, 
purified  protein  derivative  (PPD) . 

Old  Tuberculin  does  not  have  a  simple 
definable  chemical  composition.  Varia¬ 
tion,  in  potency, from  batch  to  batch  is 
almost  certain  to  occur.  Although  it 
should  be  possible  to  standardize  OT, 
there  is  no  evidence  that  adequate  (nir- 
rent  standardization  methods  have  been 
employed  for  batch  to  batch  or  lot-to-lot 
equivalence. 


Old  Tuberculin  is  applied  by  the  Intra- 
cutaneous  (Mantoux)  or  multiple  punc¬ 
ture  techniques.  The  Mantoux  test  is 
simple  and  accurate.  Multiple  puncture 
tests  are  simple  but  deliver  a  variable 
and  imdetemilned  quantity  of  test  ma¬ 
terial  into  the  skin. 

Old  Tuberculin  appears  to  be  stable 
under  ordinary  conditions  of  storaige  and 
has  had  widespread  usage  in  millions  of 
persons  over  many  years,  with  great 
safety. 

PRODUCT  REVIEW 

Old  Tuberculin  is  a  filtrate  prepared 
from  sterilized  concentrated  broth  cul¬ 
tures  of  tubercle  bacilli,  diluted  with 
saline/ glycerine  and  preserved  with 
phenol.  It  was  first  produced  in  the  late 
nineteenth  century  by  Robert  Koch 
(Ref.  1).  It  has  been  used  primarily  as 
a  diagnostic  skin  test  reagent  to  detect 
delayed  hypersensitivity  in  individuals 
who  have  had  immunologic  experience 
with  Mycobacterium  tuberculosis  or 
Mycobacterium  boots. 

Shortly  after  he  discovered  the  tu¬ 
bercle  bacillus,  Koch  recognized  the  bio¬ 
logic  activity  of  the  products  of  the 
organism  (Ref.  2).  Although  his  dream 
of  usinging  “tuberculin”  as  a  thera¬ 
peutic  agent  in  tuberculosis  was  soon 
dispelled,  the  material  subsequently 
proved  to  be  an  aid  in  defining  and 
understanding  the  inummology  and 
pathogenesis  of  tuberculosis  and  in  ^u- 
cldatlng  the  mechanisms  of  delayed 
hypersensitivity  and  cellular  Immunity 
in  general. 

The  name  “tuberculin”  was  originally 
used  by  Koch  to  designate  the  active 
material  in  the  liquid  medium  in  which 
tubercle  bacilli  had  grown.  The  use  of 
the  term  was  later  extended  to  a  wide 
variety  of  preparations  capable  of  elicit¬ 
ing  the  reactions  of  delayed  hypersensi¬ 
tivity  in  a  sensitized  host  (Ref.  3) ,  Koch 
produced  his  tuberculin  by  growing 
tubercle  bacilli  in  glycerinated  meat 
broth  for  6  to  8  weeks  at  37*  C,  boiling 
to  kill  the  organisms,  evaporating  the 
medium  to  one-tenth  of  the  original 
volume,  and  filtering  to  eliminate  the 
bacilli.  The  finished  product  contained 
about  40  percent  glycerin  and  it  was 
later  called  “Old  Tuberculin”.  The 
glycerinated  meat  broth  was  later  re¬ 
placed  by  a  synthetic  medium  consisting 
of  dipotasslum  phosphate,  sodium  citrate, 
magnesium  sulfate,  ferric  citrate,  asparr 
agine,  glucose,  and  10  percent  gylcerln. 
The  first  standardized  Old  Tuberculin  in 
this  country  was  produced  by  the  Bureau 
of  Animal  Industry  using  this  ssmthetlc 
medium,  and  the  product  was  called 
HCSM  tuberculin  (heat  concentrated 
synthetic  medium) .  Other  changes  in  the 
method  of  manufacture  of  this  product 
included  the  use  of  flowing  steam  for 
sterilization  instead  of  boiling,  growth 
of  the  organisms  as  a  pellicle  on  the  sur¬ 
face,  the  use  of  gauze  for  preliminary 
filtration  of  the  medium  with  its  mat  of 
growth,  the  further  addition  of  glycerin, 
and  concentration  by  evaporation  fol¬ 
lowed  by  dilution  with  a  weak  solution 
of  phenol.  At  the  present  time  there  is 
considerable  variation  in  production 
methods  and  medium  constituents. 


Injection  of  tuberculin  into  the  skin 
or  its  application  to  the  skin  surface  pro¬ 
duces  a  localized  reaction  In  sensitized 
United  States,  OT  is  administered  intra¬ 
persons.  At  the  present  time  in  the 
cutaneously  by  the  Mantoux  (injection) 
methcxl  and  by  multiple  puncture  de¬ 
vices.  The  reaction  to  Injected  tuberculin 
In  sensitized  individuals  consists  of  an 
area  of  induration  (usually  with  sur¬ 
rounding  erythema)  which  varies  in  size 
and  Intensity  according  to  the  dosage  of 
tuberculin  and  the  sensitivity  of  the  in¬ 
dividual.  Skin  reactions  to  OT  may  occur 
in  individuals  Infected  with  mycobac¬ 
teria  other  than  M.  tuberculosis  or  M. 
bovis. 

A  positive  tuberculin  test  usually  de¬ 
velops  2  to  10  weeks  after  initial  infec¬ 
tion  with  M.  tuberculosis  or  M.  bovis. 
Once  acquired,  sensitivity  to  tuberculin 
tends  to  persist  throughout  Ufe.  It  may 
wane  with  advancing  age  or  disappear 
if  treatment  of  the  infection  Is  given  in 
its  earliest  stages.  Sensitivity  may  de¬ 
crease  or  disappear' temporarily  during 
a  variety  of  intercurrent  illnesses,  during 
treatment  with  adrenal  corticosteroids, 
and  in  tuberculosis  patients  who  are  very 
sick  (Ref.  4) .  When  the  usual  causes  for 
negative  reactions  are  absent,  failure  to 
react  to  a  tuberculin  test  is  helpful  in 
excluding  the  diagnosis  of  tuberculosis. 

(a)  Effectiveness.  Most  of  the  valid 
data  on  sensitivity  and  specificity  of  tu¬ 
berculin  have  been  obtained  from  studies 
using  Tuberculin,  PPD  (purified  protein 
derivative) .  Sensitivity  and  specificity  of 
OT  may  be  affected  by  variations  in 
preparation.  There  are  also  problems  of 
standardization,  arising  particularly 
from  the  fact  that  preparations  found 
to  be  equivalent  in  guinea  pigs  may  not 
be  equivalent  In  humans  (Refs.  5  through 
7) .  The  known  propensity  of  Tuberculin, 
PPD  to  adhere  to  glass  or  plastic  surfaces 
(Refs.  8  and  9)  raises  questions  about  the 
likelihood  of  adsorption  of  protein  from 
OT  as  well. 

(1)  Sensitivity.  Tuberculin  possesses 
excellent,  although  not  perfect,  ability  to 
identify  all  individuals  with  specific  im¬ 
munologic  experience.  Virtually  all 
tuberculosis  patients  will  react  to  the  in- 
tracutaneous  Injection  of  tuberculin  if 
a  sufficiently  strong  dose  Is  used  (Refs. 
10  through  14) . 

The  intensity  of  the  reaction  may  be 
diminished  by  many  factors  which  af¬ 
fect  delayed  hypersensitivity  reactions  in 
a  nonspecific  manner  by  mechanisms  not 
fully  imderstood.  These  factors  or  con¬ 
ditions  include  acute  virus  infections  or 
vaccination  with  live  virus  vaccines;  im¬ 
munosuppression  by  disease,  drugs,  or 
steroid  hormones;  a  state  of  general  an- 
ergy  such  as  that  associated  with  sar¬ 
coidosis  or  malignancy,  especially  lym¬ 
phoma;  malnutrition,  especisdly  in  child¬ 
ren;  overwhelming  Infection;  and  the 
waning  of  delayed  hypersensitivity  as¬ 
sociated  with  advanci^  age  (Refs.  15 
through  22) .  In  addition,  there  is  a  small 
proportion  of  Individuals  with  tuberculo¬ 
sis  who  have  none  of  the  above  condi¬ 
tions  but  who  still  do  not  react  to  <Hdi- 
nary  doses  of  tuberculin.  Although  a  re¬ 
cent  publication  suggests  that  this  pro¬ 
portion  may  be  as  high  as  20  percent 
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(Ref.  23),  obeervatlonK  over  many  years 
have  documented  that  It  Is  usually  no 
more  than  5  percent  (occasionally  up  to 
10  percent)  with  the  use  of  Intermediate 
strength  tuberculin  (5  tuberculin  units 
(TU) )  and  1  percent  (»*  less  with  stronger 
( 100  to  250  TU)  doses  of  tuberculin  (Refs. 
10  through  13).  A  negative  tuberculin 
test  In  patients  with  serious  or  wide¬ 
spread  disease  will  usually  become  [wsi- 
tive  after  a  few  wedrs  of  treatment. 

(2)  Specificity.  Although  the  tubercu- 
Im  test  Is  very  good  for  the  recognition 
of  tuberculous  InfectlMi,  infections  with 
mycobacteria  other  than  M.  tuberculosis 
or  M.  bovis  can  cause  reactions  to  tuber¬ 
culin  (Refs.  24  through  26) .  This  Is  not 
surprising  since  all  mycobacteria  and 
many  nocardia  y>ecle6  share  antigens 
(Refs.  27  througdi  32) .  The  specificity  of 
Tuberculin.  PPD  test  varies  geographi¬ 
cally  according  to  the  prevalence  of  these 
other  infections,  specificity  generally 
being  highest  in  the  Arctic  and  at  high 
altitudes  and  lowest  in  the  tn^lcs  and  at 
low  elevations  (Ref.  S3).  Presumably,  a 
geographic  variation  in  specificity  simi¬ 
lar  to  that  shown  ter  Tuberculin,  PPD 
also  apidies  to  OT. 

Specifically  is  intimately  related  to  the 
concentration  of  tuberculin  used  f(K  the 
test.  A  larger  proportion  of  persons  will 
react  to  high  dose  tuberculin  than  to 
low  or  intermediate  dose  tuberculin. 
Some  of  these  individuals  have  been  in¬ 
fected  with  M.  tuberculosis,  some  with 
other  species  of  mycobacteria,  and  stxne 
probably  with  other  organisms  that  share 
antigens  in  the  cell  wall,  such  as  no¬ 
cardia  and  corynebacteiia.  llie  main 
value  of  a  hlg^-dose  tuberculin  test  Is  in 
a  negative  reaction,  which  makes  a  diag¬ 
nosis  of  mycobacterial  Infection  unlike^ 
in  the  absence  of  the  conditions  listed 
above  which  diminish  all  delayed  hyper¬ 
sensitivity  reactions. 

Characteristics  of  Effectiveness 

(1)  Test  material — (1)  Chemical  com¬ 
position.  Extensive  investigation  has  re¬ 
sulted  in  a  wealth  of  Information  on  the 
chemical  composition  of  Old  Tuberculin. 
However,  it  is  obvious  from  its  prepara¬ 
tion  that  it  is  unlikely  to  have  a  simple 
definable  chemical  composition.  Long’s 
1939  statemoit  (Ref.  34)  probably  hidds 
true  today:  “Old  Tuberculin  is  not  a  unit 
substance,  but  a  mixture  of  extreme 
complexity.  Its  potency  is  due  to  about 
one  percent  of  its  total  substance. 
Ninety-nine  parts  out  of  a  himdred  are 
inert.  Whether,  in  the  ninety-nine  parts, 
there  are  elements  present  capable  of 
eliciting  nonspecific  reactions,  is  debat¬ 
able,  but  obviously  the  sd)solute  specif¬ 
icity  of  a  tuberculin  containing  protein 
derivatives  from  beef-  or  milk-peptone 
cannot  be  guaranteed.  Moreover,  In  all 
probability,  the  actual  content  of  active 
principle  is  never  twice  the  same.” 

(2)  Reproducibility.  It  has  long  been 
recognized  that  potency  can  vary  from 
batch  to  batch.  Variation  is  almost  cer¬ 
tain  to  occur  because  of  variations  in 


bacterial  growth,  but  is  difficult  to  assess 
because  of  poor  standardizatkm.  Seibert 
made  six  batches  of  Tuberculin,  PPD 
from  OT  in  which  the  yield  of  PPD 
varied  from  9.8  to  22.8  gm  per  liter  of 
the  original  tuberculin  filtrates  (Ref. 
35). 

(3)  Standardisation.  Following  batch 
standardization  in  human  populations,  it 
should  be  possible  to  standardize  OT 
lots '  against  a  standard  preparation, 
using  sensitized  guinea  pigs,  provided 
adequate  numbers  of  animals  are  used 
and  readings  are  made  in  a  fashion  that 
obviates  reader  bias  (Ref.  36).  No  evi¬ 
dence  is  provided  that  current  stand¬ 
ardization  methods  for  OT  employ  these 
procedures.  Standardization  In  an  ani¬ 
mal  model  may  not  reflect  the  situation 
in  other  animals  or  humans  (Refs.  5 
through  7).  E.  R.  Long  stated  35  years 
ago,  “It  Is  true  and  has  been  known  for 
years  that  the  various  preparations  of 
Old  Tuberculin  on  the  market  vary 
greatly  in  their  capacity  to  elicit  reac¬ 
tions”  (Ref.  34).  This  statement  prob¬ 
ably  holds  true  now. 

(4)  Stability.  Although  inadequacies 
of  standardization  impede  testi^  for 
stability.  It  is  generally  believed  that 
concentrated  OT  is  very  stable  under  or¬ 
dinary  conditions  of  storage.  Indirect 
evidence  for  stability  is  the  fact  that 
some  concentrates  from  which  potent 
OT  has  been  made  were  prepared  dec¬ 
ades  ago  (Ref.  37). 

(5)  Sensitisation.  No  data  were  found 
on  the  ability  of  OT  to  induce  or  aug¬ 
ment  an  immunologic  response. 

(6)  Elimination  by  host.  No  data  are 
available. 

(7)  Diluent.  The  basic  diluent  is  phys¬ 
iologic  saline/glycem  with  0.5  percent 
phenol.  These  substances  are  widely  used 
and  are  not  known  to  have  caused  sensi¬ 
tization.  Some  producers  add  other  sub¬ 
stances  (such  albumin)  to  “stabilize”  the 
active  principle,  to  inhibit  adsorption,  or 
to  act  as  a  preservative  (thimerosal) .  No 
evidence  was  found  on  the  relationship 
of  these  substances,  other  than  thimero¬ 
sal,  to  sensitization. 

(11)  Test  method — (1)  Application. 
Old  Tuberculin  is  applied  by  the  intracu- 
taneous  (Mantoux)  or  multiple  puncture 
techniques.  The  Mantoux  test  is  simple 
and  acciuate.  The  multiple  punctiu*e 
tests  are  simple  but  deliver  a  variable 
and  undetermined  quantity  of  test  ma¬ 
terial  into  the  skin. 

(2)  Measurement.  The  reaction  to  the 
test  is  a  roughly  circular  area  of  indura¬ 
tion,  usually  with  clear-cut  boundaries. 
The  Mantoux  test  reaction  is  easily 
measured  by  trained  observers.  The  mul¬ 
tiple  puncture  methods  sometimes  result 
in  one  or  several  small  reactions  which 
may  coalesce  to  form  a  circular  reaction. 

(3)  Quantitative  dose  response.  The 
Mantoux  method  produces  a  range  of  re¬ 
actions  that  is  sufficient  for  dose-re¬ 
sponse  studies.  These  studies  are  more 
difficult  with  the  multiple  puncture 
methods  because  of  the  discontinuous 
distribution  of  reaction  sizes  resulting 


from  coalescence  of  multiple  small  re¬ 
actions. 

(4)  Duration  of  reaction.  In  a  study  of 
reactions  caused  by  Tuberculin.  PPD,  it 
was  found  that  mean  induration  size  was 
relatively  constant  from  24  to  120  hours 
(Ref.  38).  There  is  no  reason  to  think 
that  OT  reactions  would  not  have  a  .simi¬ 
lar  pattern  of  duration. 

(b)  Safety — (i)  Host  response.  Old 
Tuberculin  has  had  widespread  usage  in 
millions  of  persons  over  many  years, 
with  great  safety.  There  is  no  evidence 
that  it  produces  anaphylaxis;  carcino¬ 
genic.  teratogenic  or  mutagenic  effects; 
sensitization  to  the  product;  reactivation 
of  tuberculosis;  or  interference  with 
other  medications.  Infrequently,  there 
may  be  a  severe  local  skin  reaction  with 
vesiculatlon,  pain  and  tissue  necrasL^. 
Very  severe  reactions  may  be  associated 
with  constitutional  symptoms  of  fever 
and  malaise  as  well  as  lymphangitis  and 
lymphadenitis,  but  such  reactions  are 
rare.  Localized  scarring  and  change  in 
skin  pigmentation  may  occur  infre¬ 
quently  following  severe  reactions. 

(ii)  Test  material — (1)  Sterility.  The 
method  of  preparation  can  be  expecU  d 
to  kill  all  microbial  agents.  The  standard 
sterility  tests  seem  to  be  sufficient  for  th. 
particular  substance. 

(2)  Purity.  It  is  highly  unlikely  tint' 
any  dead  microbial  agents  are  present. 
No  tests  are  done  for  non-microbial  con¬ 
taminants.  Varying  amounts  of  the  cul¬ 
ture  medium  are  present.  The  amount 
and  nature  of  culture  material  will  de¬ 
pend  on  the  type  of  medium  used  to  grow 
the  tubercle  bacilli.  Other  contaminant.*; 
are  highly  unlikely. 

(3)  Elimination  by  host.  No  data  arc* 
available. 

(4)  Toxicity.  Old  Tuberculin  has  been 
extensively  used  for  approximately  80 
years  with  no  indication  of  toxicity  when 
used  Intracutaneously  in  the  usual  do.s- 
ages.  Pinner  and  Valdiich  produced  pro¬ 
gressive  wasting  disease  in  normal  guinea 
pigs  by  repeated  injection  of  culture  fil¬ 
trates  (Ref.  39).  The  standard  required 
safety  tests  should  be  sufficient  to  protect 
against  the  inadvertent  introduction  of 
toxic  materials. 

(Hi)  Test  method.  The  intracutaneous 
Mantoux  and  multiple  puncture  meth¬ 
ods  of  Injection  produce  very  little  pain 
or  bleeding,  and  are  essentially  non- 
injurious. 
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tuberculin.  Old  (Tine  Test)  by 
Leoerle 

1.  Product.  Tuberculin,  Old,  (Tine 
Test)  manufactured  by  Lederle  Labora¬ 
tories. 


2.  Description.  The  Lederle  Tuberculin, 
Old,  Tine  Test  is  stated  to  be  an  intra- 
cutaneous  test  for  the  detection  of  tu¬ 
berculin  reactivity.  It  is  recommended 
for  screening  rather  than  for  diagnostic 
purposes  (Ref.  1). 

The  Tine  Test  consists  of  a  white 
plastic  applicator  with  a  stainless  steel 
base,  with  four  tines  or  prongs,  each  2 
mm  in  length.  The  tines  are  coated  with 
concentrated,  partially  dried  Old  Tuber¬ 
culin,  and  are  protected  by  a  removable 
plastic  cap. 

The  Old  Tuberculin  (OT)  is  derived 
from  culture  filtrates  of  three  strains 
of  Mycobacterium  tuberculosis  (C,  DT 
and  PN)  which  were  obtained  in  1957 
from  Dr.  J.  M.  Hejl,  Chief,  Biological 
Products  Licensing  lection,  U.S.  Depart¬ 
ment  of  Agriculture.  The  cultures  are 
stored  on  solid  egg  medium  at  minus  60’ 
C.  At  infrequent  intervals,  they  are  re¬ 
moved  from  storage,  grown  on  veal  tu¬ 
berculin  broth,  replanted  on  solid  egg 
medium,  and  stored  again  after  adequate 
growth  has  occurred, 

A  production  batch  starts  with  a  ssm- 
thetic  liquid  medium  containing  aspara¬ 
gine,  glycerine,  dextrose  and  inorganic 
salts.  Each  bottle  is  inoculated  with  a 
piece  of  surface  pellicle  grown  from  one 
of  the  three  seed  cultures  which  have 
been  incubated  in  veal  infusion  broth. 
After  incubation,  bottles  which  contain 
a  surface  pellicle  and  clear,  unsedi¬ 
mented  broth  are  heated,  pooled,  filtered, 
and  concentrated.  The  concentrated  fil¬ 
trate  is  clarified  and  assayed  for  glycerin. 
Enough  glycerin  is  then  added  to  bring 
its  concentration  to  4.0  percent.  Pooled 
concentrates  representing  the  three  seed 
cultures  are  autoclaved  and  tested  for 
safety  and  sterility.  If  a  batch  is  found 
to  be  contaminated,  it  is  resterUized  and 
tested  again  for  safety  and  st^Uity.  After 
all  tests  are  satisfactory,  the  concen¬ 
trates  are  pooled,  and  this  mixture  (bulk 
OT  tested  for  potency,  and  again  for 
safety  and  sterility. 

The  Tine  Test  unit  marketed  since  1965 
is  mechanically  dii^ied  into  bulk  OT.  The 
concentrate  is  stabilized  with  acacia  and 
lactose.  The  stabilized  bulk  OT  is  stored 
at  minus  25*  C  until  needed  for  dipping. 
Each  Tine  Test  is  dipped  once  by  a  mech¬ 
anized  automated  process  which  d^osits 
the  stabilized  OT  on  each  tine.  After  dip¬ 
ping,  a  plastic  cap  is  mechanically  placed 
over  the  tines,  and  the  entire  imit  is 
sterilized  by  ethylene  oxide  gas. 

To'  apply  the  Tine  Test,  the  tines  are 
uncovered,  and  the  imit  is  quickly  and 
firmly  applied  to  the  cleansed  skin  of  the 
forearm,  holding  the  unit  in  place  for  ap¬ 
proximately  1  second.  Sufficient  pressure 
should  be  applied  to  leave  a  circular  de¬ 
pression  on  the  subject’s  skin. 

It  is  recommended  that  the  test  be 
read  at  48  to  72  homs,  and  that  any  in¬ 
duration  be  measured.  The  current  rec¬ 
ommendations  of  the  American  Thoracic 
Society  state  that  a  vesicular  reaction 
is  tantamount  to  a  positive  Mantoux  Test 
using  5  TU  of  PPD,  and  that  any  other 
reaction  to  the  Tine  Test  resulting  in 
induration  measuring  2  mm  or  more  in 
diameter  should  be  rechecked  with  5  TU 
of  PPD  by  the  Mantoux  technique.  The 
package  insert  submitted  by  the  manu- 
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facUirer,  dated  12/73,  sUU  uses  the  old 
recammendattoDs  ot  the  American  Tho¬ 
racic  Society  which  were  superseded  In 
1971  (R^.  1). 

3.  Analysis — (a)  Effectiveness.  Most  of 
the  literature  on  the  effectiveness  of  the 
Tine  Test  concerns  the  product  marketed 
prior  to  1966,  which  was  hand-dipped 
into  unstablllzed  OT.  Because  of  changes 
In  the  manufacturing  process,  the  fol¬ 
lowing  comments  apply  only  to  the  cur¬ 
rent  product  unless  otherwise  stated. 

Only  one  study  was  directly  related  to 
the  sensitivity  of  the  Tine  Test  (Ref.  2) . 
Tine  Tests  were  given  to  84  imtients  hos- 


In  only  one  study  (Ref.  4)  were  the  test 
sites  randomized  and  the  reactions  read 
Independently.  For  all  studies,  a  positive 
Tine  Test  reaction  was  defined  as  2  mm 
or  more  of  induration.  A  positive  reaction 
to  PPD  was  defined  as  6  mm  or  more  In¬ 
duration  in  a  study  (Ref.  3)  conducted 
among  Eskimos  In  Alaska  W'here  hetero¬ 
logous  reactions  are  almost  unknown;  In 
the  other  studies,  a  positive  reaction  to 
PPD  was  defined  as  10  mm  or  more  In¬ 
duration.  The  results  indicate  that  the 
Tine  Test  Identified  nearly  all  positive 
reactors  to  5  TU  of  PPD,  i.e.,  the  Tine 
Test  has  a  high  degree  of  co-posltivity 
with  the  standard  tifi>erculin  test.  It  does 


In  two  areas,  the  Tine  Test  failed  to 
Identify  almost  30  percent  of  the  posi¬ 
tive  reactors  to  PPD.  Co-negatlvlty  Is 
good  in  all  areas,  but  a  high  value  of  this 
index  Is  expected  whenever  prevalence  is 
low,  as  it  was  in  this  study.  In  one  area, 
more  than  half  of  the  Tine  Test  positives 
were  negative  to  5  TU  of  PPD  given  by 
the  Mantoux  technique.  It  should  be 
noted  that  some  of  the  variation  noted 
between  regions  might  have  resulted 
from  the  use  of  different  batches. 

A  fifth  study  is  of  Ihnited  value  be¬ 
cause  reactions  to  PPD  measuring  1  to 
9  mm  in  diameter  were  not  tabulated 
(Ref.  7).  Among  111  patients  admitted 
to  medical  wards  who  had  10  mm  or  more 
lnd\iratlon  to  5  TU  of  PPD-S,  26  had 


pitalized  with  bacteriologteaHy  proven 
pulmonary  tuberculosis;  all  reacted  with 
at  least  2  mm  of  induration.  Additional 
information  submitted  by  the  maniifac- 
turer  on  batch  104  showed  that  only  1  of 
24  tuberculosis  patients  did  not  react  to 
the  Tine  Test;  this  patient  and  one  other 
did  not  react  to  5  TU  of  PPD. 

Other  studies  compare  the  Tine  Test 
with  a  reference  test  using  5  TU  ot  PPD 
given  by  the  Mantoux  technique.  The 
degree  of  agreement  of  reactions  pro¬ 
duced  by  the  Tine  Test  with  those  from 
the  reference  test  are  summarized  In 
Table  1  (Refs.  3  through  6) . 


less  well  in  identifying  negative  reactors 
to  PPD.  The  degree  of  agreement  be¬ 
tween  the  two  tests,  measured  by  the  J 
statistic.  Is  largely  determined  by  the 
co-negativity.  Among  persons  classified 
as  positive  Tine  Test  reactors,  a  consider¬ 
able  proportion  were  found  to  be  negative 
to  5  TU  of  PPD  by  the  Mantoux  tech¬ 
nique. 

■ITiese  Indices  of  agreement  varied 
markedly  with  geography  in  the  large 
study  conducted  by  the  manufacturer 
(Ref.  6) .  The  geographic  areas  were  un¬ 
fortunately  not  Identified.  A  summary  of 
the  findings  is  given  in  Table  2. 


Tine  Test  reactimis  of  less  than  2  mm, 
a  co-positivity  index  of  only  77  percent. 
A  sixth  study  used  tableted  PPD  which 
was  then  diluted  and  stored,  raising  the 
possibility  of  loss  in  potwicy  from  ad¬ 
sorption  (Ref.  8).  Using  criteria  for 
positive  reactions  of  2  mm  or  more  for  the 
Tine  Test  and  5  mm  or  more  for  the 
Mantoux,  co-positivity  was  99.0  percent 
and  co-negativity  93.7  percent,  giving  a 
J  value  (defined  in  Table  1)  of  agree¬ 
ment  of  92.7  percent.  Only  7.8  percent  of 
the  Tine  Test  positives  were  not  con¬ 
firmed  by  the  Mantoux  technique. 

Thus  it  appears  that  in  most  geo¬ 
graphic  areas,  the  Tine  Test  is  capable 
of  detecting  practically  all  positive  re¬ 
actors  to  the  standard  tuberculin  test,  at 


a  cost  in  some  areas  of  producing  a  high 
proportion  of  positive  zeaotions  that  are 
not  conflnned  by  the  Mantoux  test  with 
5  TU  of  PPD.  In  some  Instances,  ^e 
ability  of  the  Tine  Ttet  to  detect  Man¬ 
toux  reactms  was  less  satisfactory.  This 
seriously  Interfoped  with  its  value  as  a 
screening  test.  The  reasons  for  the  oc- 
caslcmal  poor  co-posltivlty  are  not  known 
but  ccmcelvably  could  have  been  due  to 
failure  to  coat  the  tines  In  the  dipping 
pr(x:e6S  or  to  differences  In  potency  be¬ 
tween  tuberculin  batches. 

ChlARACTERISTECS  OF  EFFECTIVENESS 

(1)  Test  material — (1)  Composition. 
The  chemical  composition  of  this  partic¬ 
ular  product  has  not  been  studied.  It 
should  be  noted  that  the  manufacturer's 
protocol  states  that  If  a  batch  of  tubercu¬ 
lin  concentrate  is  found  to  be  contami¬ 
nated,  it  is  resterilized  gnd  used.  Such 
batches  may  contain  products  of  bac¬ 
teria  other  than  M.  tuberculosis. 

(2)  Reproducibility.  The  manufac¬ 
turer  submitted  ccunparisons  of  reactions 
produced  by  Tine  Tests  made  from  6  dif¬ 
ferent  batches  with  reactions  produced 
by  PPD  given  by  the  Mantoux  technic 
(Ref.  6) .  Moderate  variation  was  noted, 
but  it  Is  not  possible  to  disentangle  the 
effect  of  batch  variaticHi  from  the  effects 
associated  with  geography. 

3.  Standardization.  The  tuberculin 
on  the  tines  is  standardized  in  a  labora¬ 
tory  system  utilizing  guinea  p^s  sensi¬ 
tized  by  the  injection  of  heat-killed  tu¬ 
bercle  bacilli  suspended  in  mineral  oil. 
At  least  four  different  dilations  of  the 
material  to  be  tested  and  similar  dilu- 
tlMis  of  the  U.S.  reference  standard  are 
plac^  intracutaneously  into  specified 
sites  on  at  least  four  guinea  pigs.  The 
materials  tested  fm:  potency  are  the  con¬ 
centrated  filtrate  and  the  material  eluted 
from  the  tines  of  the  final  product.  The 
elution  of  the  tines  is  done  by  placing  20 
randomly  selected  Tine  Tests  imits  into 
a  cemtain^  with  10  ml  of  physicdogical 
saline  and  Incubating  them  at  room  tem- 
peratiu’e  for  1  hour  with  periodic  shak¬ 
ing.  For  the  concentrated  filtrate,  satis¬ 
factory  potency  Is  3.2  to  4.8  times  that  of 
the  U.S.  Standard  Old  TubercuUne  (an 
allowaUe  variation  of  20  percait) ;  for 
the  material  eluted  from  the  tines,  the 
average  potency  for  each  Tine  Test  unit 
must  be  equivalent  to  1/2700  to  1/1350 
of  the  undiluted  UB.  Standard  Old  Tu¬ 
berculin  (an  allowable  variation  of  33 
percent).  A  recent  study  has  indicated 
that  this  method  of  standardization  is 
inadequate  (Ref.  11). 

Standardlzatimi  in  humans  has  been 
done  in  the  populatUms  noted  earlier 
(Refs.  3  through  8).  Only  one  of  these 
studies  had  a  good  experimaital  design, 
although  the  method  of  analysis  may  be 
criticized  for  omitting  doubtful  reactions 
in  calculations  of  Indices  of  agr^ment 
(Ref.  4) .  As  can  be  seen  in  Tables  1  and 
2,  there  was  cmisiderable  variation  in  the 
results  of  the  reported  comparative  stud¬ 
ies.  The  variations  may  be  related  to  the 
fact  that  most  studies  had  poor  experi¬ 
mental  designs,  to  variations  in  the  po¬ 
tencies  of  the  Tine  Test  or  reference  tu¬ 
berculins,  or  to  true  variation  associated 


Tabix  1. — Comparison  of  reactions  from  tine  test  Kith  a  reference  test 


Number  of  Foroent  of  tolM 


K<  ri*I')  siihjrots  t'oixvMtivity  Conogativlty  J»  podtiTotine 

tattA* 


FFD-P . .  7.11  93..')  99.9  +98.4  IS 

l’FD-8 .  .VP»  9S.4  B&.9  -f«4.3  1&6 

NolstaU'J .  14'.  loao  74.7  +74.7  92.9 

r>o .  3f.,236  92.1  96.6  +88.6  18.6 


'  J  « fVnrfUTity  phis  spwiftoify  mimis  100  pet  (ref.  12). 
t  (Tine  +,  PFI)— )  +  (toUl  Tine  +),  in  percent. 


Table  2. — Comparison  of  tine  test  and  Manioua  in  9  Qeographic  areas 


Genfrat>'iic  area 

Ntimherof  CoixisitiTity  ConeFativity 

subjects 

Percent  of  false 
poaitiTe  Une  test 
rMctiont* 

11 . - . 

3,027 

93.1 

99.4 

+92.5 

1X8 

UL. . 

2,621 

86.6 

98.3 

+8X8 

24.4 

rv . 

6,7.14 

92.1 

96.1 

+87.2 

1X4 

V . 

6,244 

86.6 

97.4 

+84.0 

54.4 

VI . 

i.aoH 

92.9 

93.2 

+8M 

3X6 

vn . 

793 

91.7 

86.8 

+9X6 

27.4 

VlII . 

.18.1 

7L1 

99.6 

+7X7 

&9 

IX . 

7,299 

9.1.3 

9.1. 1 

+9X4 

21.2 

X . 

A008 

7L7 

99.7 

+71.4 

IX  1 

I  Insensitivity  plusspee'ificity  minus  100  pet  (ref.  12). 
>  (Tine  +,  PPD— )  + (total  Tine  +),  in  percent. 
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with  some  \mknown  geographic  factor. 
The  evidence  suggests  that  equivalence 
of  ttie  Tine  Test  with  the  standard  Man- 
touz  test  among  hiunans  may  be  fairly 
claimed  In  some  but  nbt  all  studies. 

Supplemental  Information  from  the 
manufactiu'er  Indicates  that  all  batches 
have  been  compared  with  PPD  by  the 
Mantoux  technic  In  humans  Including 
some  tuberculosis  patients  (Ref.  13). 

(4)  Stability.  Only  two  batches  of  tu¬ 
berculin  have  been  used  long  enough  to 
yield  meaningful  Information  on  stabil¬ 
ity.  At  25*  C,  there  appears  to  be  little 
If  any  loss  of  potency  Insofar  as  this  can 
be  Judged  from  the  unrandcnnlzed  tests 
done  on  only  four  guinea  pigs  and  not 
read  blindly. 

(5)  Sensitization.  No  data  were  given 
for  this  product.  It  Is  presumed  that  In¬ 
duction  and  augmentation  of'lmmimo- 
loglc  responses  are  generally  similar  to 
that  for  other  tuberculin  tests  (see 
Generic  Review  on  Old  Tuberculin) . 

(6)  Elimination  by  host.  No  data  were 
given  for  this  product.  It  is  presumed 
that  elimination  Is  generally  similar  to 
that  reported  for  PPD  Tuberculin  (see 
Generic  Statement  on  PPD  Tuberculin). 

(7)  Diluent.  Documentation  was  pro¬ 
vided  by  the  manufacturer  to  demon¬ 
strate  that  the  stabilizing  and  thicken¬ 
ing  agents  cause  no  reaction  and  do  not 
Interfere  with  the  reading  of  the  tests 
(Ref.  17) .  In  an  Interoffice  retwrt  by  D. 
H.  Matson  to  R.  N.  Fallon  dat^  May  27, 
1966,  it  was  documented  that  utilization 
of  tuberculin-free  tines  carrying  the  sta¬ 
bilizing  agents  produced  reactions  that 
were  no  different  from  blank  tines  when 
tested  in  100  hiunan  volunteers.  Ery¬ 
thema  of  approximately  1  mm  was  com¬ 
mon  at  24  hours,  but  more  severe  reac¬ 
tions  were  almost  never  seen.  The  man¬ 
ufacturer  also  quotes  a  study  by  Kligman 
of  Philadelphia  which  showed  that  aca¬ 
cia  did  not  produce  immediate  or  de¬ 
layed  reactions  in  the  normal  subject 
which  would  interfere  with  interpreta¬ 
tion  of  a  delayed  skin  reaction.  Mac- 
Laren  in  California  tested  10  atopic  pa¬ 
tients  who  had  strongly  positive  intra- 
cutaneous  tests  to  acacia  in  a  dilution 
of  1:1000.  These  patients  were  tested 
with  acacia-coated  tines  and  naked  tines 
as  a  control.  All  control  reactions  were 
negative  but  8  of  the  10  patients  had 
immediate  wheals  around  the  penetra¬ 
tion  sites  of  the  coated  tines.  At  24  hours, 
eight  patients  had  no  reactions,  one  had 
10  mm  of  erythema,  which  was  gone  by 
the  next  day,  and  one  did  not  return  for 
a  reading. 

(ii)  Test  method — (1)  Application  and 
dosage.  Application  of  the  test  is  ex¬ 
tremely  simple.  This  is  one  of  the  major 
advantages  of  the  test.  The  tines  can  be 
kept  at  hand  in  a  desk  drawer  without 
refrigeration,  as  long  as  the  temperature 
does  not  exceed  30*  C.  They  can  be  used 
immediately  without  preparation  except 
cleaning  the  skin.  After  use,  the  entire 
unit  is  discarded. 

On  the  other  hand,  the  dosage  of  tu¬ 
berculin  administered  is  not  as  acciu*ate 
as  a  measured  amoimt  delivered  by  nee¬ 


dle  and  syringe,  as  evidenced  by  the  non- 
uniformity  of  the  reactions  arcund  each 
the  four  tines  which  is  often  noticed. 
Two  studies  have  Indicated  that  varia¬ 
tion  between  duplicate  Tine  Test  reac- 
tl(xis  is  of  similar  magnitude  to  that  re¬ 
sulting  from  duplicate  Mantoux  tests 
with  5  TU  of  PPD  (Refs.  4  and  8).  A 
smaller  study  oa  general  hospital  pa¬ 
tients  showed  greater  variation  between 
duplicate  Tine  Test  results  (Ref.  7).  In 
a  fourth  study,  100  positive  tuberculin 
reactors  were  given  three  successive  Tine 
Tests  at  2-day-intervais  (Ref.  9).  The 
results  of  this  study  are  summarized  in 
Table  3. 


Tabijc  3. — Results  of  S  successive  tine 
tests  in  positive  tuberculin  reactors 


Utiarlion  criteria 

Test  1 

Test  2 

Tests 

Percent  lewi  than  2  mm . 

0 

31 

14 

Mean  induration,  milll- 
metiTh . 

5.8 

4.1 

5.4 

The  cause  of  the  reported  variation 
between  tests  was  not  known,  but  vari¬ 
ation  in  the  amount  of  tuberculin  de¬ 
livered  into  the  skin  cannot  be  ruled  out 
from  the  published'data. 

(2)  Measurement.  The  area  of  in¬ 
duration  is  usually  round,  although  par¬ 
tial  coalescence  of  reactions  around  in¬ 
dividual  tines  may  produce  an  irregular 
area.  None  of  the  available  reports  indi¬ 
cate  any  difficulties  in  measurements. 

(3)  Quantitative  dose  response.  The 
range  of  reaction  sizes  is  more  limited 
than  for  the  Mantoux  technic  (Refs.  3, 
5,  and  8) .  Inability  to  control  the  dosage 
and  the  discontinuity  in  the  distribution 
of  reaction  sizes  resulting  from 
coalescence  of  reactions  aroimd  indi¬ 
vidual  tines  make  dose-resp>onse  studies 
difficult. 

(4)  Duration  of  reaction.  The  manu¬ 
facturer  recommends  reading  the  reac¬ 
tions  at  48  to  72  hours.  In  the  data  sub¬ 
mitted,  the  agreement  with  the  Mantoux 
technic  was  essentially  the  same  for  tests 
read  at  less  thw  96  hours  and  for  those 
read  at  96  hoiu^  to  144  hoiurs  (Ref.  6) . 

(b)  Safety — (1)  Host  response.  In  six 
studies  quoted  here  (Refs.  3  through  5,  7 
through  9)  no  reference  was  made  to  any 
adverse  reactions.  In  31,051  Tine  Tests 
made  by  38  investigators  for  the  manu- 
factiu’er,  only  one  severe  inflammatory 
reaction  was  reported  (Ref.  6).  Many 
million  imits  of  Tine  Tests  have  been 
sold  over  a  5-year  period,  and  only  13 
incidents  of  possible  adverse  effects  were 
reported  to  the  manufacturer.  Nine  of 
these  reactions  were  allergic  and  varied 
from  hives  to  angioneurotic  edema.  The 
remaining  four  were  pain  and  bleeding, 
a  dark  nodule  at  the  application  site,  a 
streptococcal  cellulitis,  and  a  severe  lo¬ 
cal  reaction. 

As  in  any  tuberculin  test,  severe  skin 
reactions  can  occur  occasionally  with 
vesiculation  and  neerosis.  In  some  of 
these,  lymphangitis  and  lymphadenitis 
and  symptoms  of  malaise  and  fever  may 
occur  for  a  day  or  so.  Rarely,  in  severe 
reactions,  scarring  and  changes  in  pig¬ 
mentation  may  occiu*. 


A  single  fatality,  which  occurred  a  few 
minutes  after  receiving  a  Tine  Test  has 
been  reported  (Ref.  14).  No  determina- 
tl(m  was  made  on  the  etiology  of  this  oc¬ 
currence  (Refs.  15  and  16)  Reactivation 
of  disease  and  interference  with  other 
medications  have  never  been  r^>orted. 

Tlie  Panel  found  no  information  con¬ 
cerning  potential  carcinogenic,  terato¬ 
genic,  or  mutagenic  effects  from  this 
product. 

Sensitization  to  tuberculin  in  this 
dosage  is  unlikely.  TTie  possibility  of  sen¬ 
sitization  to  acacia  is  imknown. 

(ii)  Test  material — (1)  Sterility. 
Tests  for  viable  mycobacteria,  both  ^ 
guinea  pig  inoculation  and  by  culture, 
are  done  on  the  pooled  concoitrated 
filtrates.  Although  the  manufacturing 
process  permits  resterlllzation  of  bulk 
or,  the  company  has  reported  that  no 
resterilization  has  been  required  for  at 
least  the  last  15  years. 

Sterility  tests  on  the  final  product  are 
performed  (m  40  Tine  Test  units  from 
each  sterilizer  load  of  unspecified  size. 
Half  of  the  discs  from  the  units  are  cul¬ 
tured  in  20  tubes  of  thlogh^coUate  me¬ 
dium,  and  half  are  cultured  in  20  tubes 
of  soybean-casein  digest  medium. 

Nonbacterlal  agents  are  unlikely  to  be 
introduced  into  the  manufacturing  proc¬ 
ess.  In  addition,  mycoplasma  agents  are 
not  likely  to  be  present  nor  to  survive 
drying  on  the  tines. 

(2)  Purity.  Other  contaminants  are 
unlikely,  except  for  the  possibility  of 
products  from  bacterial  contaminants 
in  batches  that  were  resterilized  be¬ 
cause  of  the  presence  of  such  agents. 

(3)  Elimination  by  the  host.  There 
were  no  specific  data  on  elimination  of 
the  material  by  the  host. 

(4)  Lack  of  toxicity.  Massive  human 
experience  suggests  that  toxicity  does 
not  occur.  The  material  from  24  Tine 
Test  units  is  eluted  in  6  ml  of  saline.  Two 
guinea  pigs  are  injected  with  5  ml  of  a 
1:4  dilution  of  the  eluate,  and  two  mice 
are  injected  with  0.5  ml  of  this  dilution. 
Over  the  past  5  years,  an  average  of  more 
than  60  batches  per  year  have  been  so 
tested.  Only  two  batches  failed  the  ini¬ 
tial  safety  test,  probably  as  a  result  of 
animal  colony  epidemics. 

(iii)  Test  method.  The  Tine  Test  caus¬ 
es  slightly  more  pain  than  the  Mantoux 
technic  according  to  a  trial  among  41 
students  at  the  Johns  Hopkins  School  of 
Hygiene  (Ref.  10).  However,  pain  is 
fleeting  and  slight.  Bleeding  is  occasion¬ 
ally  seen  but  is  very  slight.  The  test  is 
essentially  noninjurious. 

4.  Recommendations,  (a)  The  Panel 
recommends  that  this  product  should  be 
placed  in  Category  I  because  the  present 
product  has  been  demonstrated  to  be 
safe  and  effective. 

(b)  Since  there  is  ample  evidrace  that 
batches  of  tuberculins  may  vary  widely 
in  potency,  it  is  necessary  that  each  new 
batch  be  tested  for  potency  (sensitivity) 
In  infected  hiunans.  Potmey  tests  in 
guinea  pigs  do  not  necessarily  reflect  po¬ 
tency  in  human  beings.  Since  the  test  is 
to  be  used  for  screening  purposes,  it  is 
necessary  to  test  only  for  sensitivity  and 
not  specificity.  The  Panel  recommends 
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that  seii&ltivity  be  sufllcient  to  elicit  pos¬ 
itive  reacUom  In  100  percoit  of  at  least 
50  persons  who  are  known  to  have  had 
bacterklosically  confirmed  tuberculosis 
and  who  are  tuberculin  positive  as  dem¬ 
onstrated  by  a  simultaneous  Mantoux 
test  with  5  TU  of  PPD.  Other  conditions 
are  recommended  for  continued  mar¬ 
keting. 

(c)  Quality  ccmtrol:  Because  of  the 
possibility  that  the  mechanical  dipping 
process  may  occasicmally  fall  to  deposit 
tuberculin  (m  the  tines  of  an  iiuilvidual 
unit,  routine  testing  of  the  final  product 
should  Include  a  test  for  protein  or  other 
test  materials  on  the  tines  of  randomly 
selected  individual  units. 

(d)  liabeling  changes:  (i)  If  the  Amer¬ 
ican  Thoracic  Society  recommendations 
are  to  be  Included  in  the  labeling,  the 
current  version  should  be  used. 

(il)  Change  the  precautions  to  state 
that  the  material  used  for  the  confirma¬ 
tory  Mantoux  (intracutaneous)  test 
shall  be  5  TU  Tuberculin,  PPD. 

(ill)  Delete  references  implying  equiv¬ 
alent  significance  of  reactions  to  this 
product  and  to  those  of  5  TU  of  Tuber¬ 
culin,  PPD  by  the  Mantoux  test. 
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Tuberculin,  Old  (Mantoux  Test) 

By  Eli  Lilly 

1.  Product.  Tuberculin,  Old,  Human, 
for  Mantoux  Test.  U.S.P.  manufactured 
by  Eli  Lilly  and  Co. 

2.  Description.  Tuberculin.  Old,  Hu¬ 
man.  for  Mantoux  Tests.  UJSP.  as  pre¬ 
pared  by  Ell  Lilly  and  Ccxnpany  is  dis¬ 
tributed  in  a  package  containing  two 
vials.  One  vial  contains  Old  Tuberculin 
(OT)  representing  approximately  0.1  ml 
of  concentrated  OT  diluted  1 : 100  with  50 
percent  glycerin  and  preserved  with  0.5 
percent  phenol.  The  other  vial  contains 
sodium  chloride  injection  with  0.5  per? 
cent  phenol  in  sufficient  volume  that  its 
injection  into  the  vial  ccmtaining  OT 
will  produce  a  test  solution  of  1:1000  OT. 
This  final  solution  Is  said  to  contain  0.1 
mg  OT  per  0.1  ml,  or  10  U.S.  units  (TU) 
per  0.1  ml. 

This  OT  is  prepared  from  human  tu¬ 
bercle  bacilli,  strain  H-37,  received  on  4 
September  1932  from  the  U.S.  Public 
Health  Service.  The  organism  was  main¬ 
tained  on  "TB  agar  slants”  from  1951 
to  the  present.  The  last  batch  of  tuber¬ 
culin  concentrate  was  produced  In  May, 
1968  after  the  organism  had  been  grown 
Ml  glycerin-veal  Infusion-peptone  broth 
for  at  least  6  weeks.  Fiasks  that  appeared 
to  be  uncontaminated  were  heated  in 
flowmg  steam  for  1*4  hours.  Hie  flask 
contents  were  then  filtered  through  ster¬ 
ile  filter  paper  and  diatomaceous  earth. 
The  filtrate  was  evaporated  to  one-tenth 
of  its  original  volume,  preserved  with 
I^ienol  at  a  final  c(mcentratlon  of  0.5 
percent,  and  stored  In  the  chill  room  at 
2*  to  5*  C  for  at  least  1  month.  It  was 
then  diluted  1:100  with  50  percent  glyc¬ 
erin  containing  0.5  percent  phenol,  and 
stored  again  in  the  chill  room  imtU 
measured  Into  vials  for  distribution. 

3.  Analysis — (a)  Effectiveness.  No  evi¬ 
dence  was  presented  to  show  that  OT 
from  the  current  batch  has  ever  been 
tteted  for  sensitivity  or  specificity  in 
Humans,  or  that  It  has  ever  been  com¬ 
pared  to  a  standard  tuberculin  in  hu¬ 
mans. 

Each  lot  is  standardized  in  four  sensi¬ 
tized  guinea  pigs  without  randomiza¬ 
tion  of  test  sites  or  “blind”  readings.  The 
procedure  used  by  Lilly  (and  others)  has 
been  shown  to  be  inadequate  for  stand¬ 
ardization  (Ref.  1).  This  OT  has  not 
been  tested  in  animals  for  specificity,  nor 
for  co-negativity  with  a  standard  tu¬ 
berculin.  ’ 

Charactekistics  of  Effectiveness 

(1)  Test  material. — (1)  Chemical  com¬ 
position.  It  has  not  been  chemically  de¬ 
fined. 


(2)  ReprodMcibUity.  Batcb-to-batch 
variability  seems  to  be  a  minor  problem 
since  the  batch  In  current  use  was  pre¬ 
pared  in  1968.  No  data  were  given  on  re- 
produclMllty  from  lot-to-lot  except  that 
each  lot  passes  the  usual  potency  test  us¬ 
ing  four  guinea  pigs,  nonrandom  test 
sites,  and  nonblind  readings.  Lots  are 
produced  at  approximately  yearly  inter¬ 
vals. 

(3)  Standardization  in  laboratory  sys¬ 
tem.  Old  Tubercvilin  can  be  standardized 
in  guinea  pigs  against  a  standard  tuber¬ 
culin  preparation  If  a  sufficient  number 
of  animals  are  tised  and  if  the  proper 
experimental  design  is  followed  (Ref.  1). 
There  is  evidence  that  the  results  in 
guinea  pigs  may  not  be  directly  trans¬ 
ferable  to  man  (Refs.  2  and  3),  although 
there  is  no  information  on  this  point  for 
this  particular  product. 

(4)  Stability.  The  only  data  furnished 
on  stability  referred  to  batches  prepared 
prior  to  the  date  of  the  present  batch. 
Not  only  are  the  findings  of  little  rele¬ 
vance,  but  the  experimental  design  was 
imprcHier  because  it  lacked  randomiza- 
ti(m  of  test  sites  and  blind  readings.  In 
addition,  the  fact  that  the  majority  of 
reactions  were  measured  as  5  or  10  mm 
suggests  that  little  care  was  taken  in 
measurement. 

(5)  Sensitization.  Sensitization  studies 
were  conducted  in  nine  guinea  pigs  using 
a  batch  of  OT  prepared  prior  to  tlie  one 
in  current  use.  The  findings  were  inter¬ 
preted  as  showing  that  the  amount  of 
phenol  in  the  large  challenging  dose  was 
at  the  toxic  level  for  guinea  pigs.  No  data 
were  available  on  the  currently  used 
batch. 

(6)  Elimination  by  the  host.  No  data 
were  given. 

(7)  Diluent.  The  diluent  is  generally 
considned  not  to  cause  smsitizatimi  or 
reactions.  In  1964,  the  diluent  was  re¬ 
ported  to  have  caused  no  reactions  in 
any  of  268  male  prisoners. 

(11)  Test  method. — (1)  Application  of 
test.  The  Mantoux  method  of  intracu¬ 
taneous  Injection  is  relatively  simple  and 
accurate. 

(2)  Measurement  of  reactions.  Al¬ 
though  there  was  no  inf(»7nation  on  this 
particular  product,  there  is  no  reason  to 
believe  that  the  reactions  differ  qualita¬ 
tively  from  those  produced  by  other  Old 
Tuberculins.  The  reactions  are  presuma¬ 
bly  round  with  clearcut  boundaries. 

(3)  Quantitative  dose  response.  There 
were  no  data  on  this  particular  product 
except  for  the  standardization  results  of 
each  lot  in  guinea  pigs.  It  appears  that 
it  can  produce  a  range  of  reaction  sizes 
that  is  adequate  for  dose-response 
studies. 

(4)  Duration  of  reaction.  No  data  were 
given.  The  package  bro(diure  states  that 
reactions  appear  within  6  to  8  hours, 
reach  a  maximum  size  in  24  to  48  hours, 
and  usually  disappear  in  6  to  10  days. 

(b)  Safety. — (i)  Host  response.  No 
specific  data  were  available  on  suiverse 
reactions  to  this  product.  The  package 
brochure  states  that  sewe  local  reac¬ 
tions  uncommonly  occur  at  the  injection 
sites  and  that  in  such  instances  necrosis 
and  scar  formaticm  may  occur.  Presum- 
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ably,  constitutional  symptoms  may  ac- 
compcuiy  some  severe  local  reactions. 

It  is  possible  that  some  of  the  broth 
components,  particularly  the  veal  infu¬ 
sion,  may  be  sensitizing. 

The  Panel  found  no  information  <mi 
potential  carclnogmic,  teratogenic,  or 
mutagenic  dTects  fr<Mn  this  product. 

<il)  Test  material. — (1)  Sterility.  As 
a  check  on  the  absence  at  viable  tubercle 
bacilli,  an  unspecified  number  (rf  guinea 
pigs  is  Injected  with  an  unspecified 
amount  of  each  lot  of  concentrate,  ob¬ 
served  for  6  weeks,  and  necropsicd  to 
check  for  tuberculous  lesions. 

For  a  bulk  sterility  check,  two  vessels 
of  fluid  thioglycoUate  medium  are  inocu¬ 
lated  with  5  ml  of  test  material  and  in¬ 
cubated  f<M*  14  days.  For  a  filled  sterility 
check,  20  smaller  vessels  of  fluid  thiogly- 
coUate  medium  and  20  vessels  of  trypti- 
case  soy  brc^  are  inoculated  “with  the 
entire  contents  of  the  vials  of  test  vac¬ 
cine  (sic)  per  vessel”  and  incubated  for 
14  days.  If  growth  is  found  in  any  the 
filled  sterility  tests,  two  retests  may  be 
performed,  the  second  retest  using  twice 
the  number  of  vessels  and  being  allowed 
only  if  the  bulk  sterility  check  is  negative. 

No  tests  are  done  for  viruses,  myco¬ 
plasma,  or  fungL 

(2)  Purity.  No  tests  are  done  for 
contaminants. 

(3)  Elimination  by  host.  No  data  were 
given. 

(4)  Lack  of  toxicity.  The  manufac¬ 
turer  stated  that  only  two  complaints 
have  been  received  in  the  past  5  years. 
In  (me  instance,  a  physician  ccmiplained 
that  reactions  were  not  produced  in 
known  tuberculin  positive  patients;  and 
In  the  other,  strongly  positive  reactions 
(15-20  mm)  were  noted  in  six  healthy 
Infants. 

Two  guinea  pigs  are  injected  subcu¬ 
taneously  (sic)  with  5  ml  of  test  mate¬ 
rial  at  1:1000  diluticm  and  2  mice  are 
injected  intraperitoneally  with  0.5  ml  of 
the  same  dilution.  All  animals  must  sur¬ 
vive  for  7  days  without  obvious  symp¬ 
toms. 

(iii)  Test  method.  The  test  produces 
very  little  pain  or  bleeding  and  is  essen¬ 
tially  nonlnjurious. 

4.  Recommendations,  (a)  The  Panel 
re<x>mmends  that  this  product  should 
be  placed  in  Category  HEB,  license  to  be 
suspended,  because  there  is  inadequate 
evidence  oi  standardization,  no  evidence 
of  effectiveness  in  humans,  and  a  ques¬ 
tion  of  safety.  Before  the  license  is  rein¬ 
stated,  acceptable  data  based  on  scien- 
tifitcally  sound  methods  should  be  sub¬ 
mitted  to  demonstrate  effectiveness  in 
hximans  (Refs.  4  and  5).  These  data 
should  include  for  each  batch: 

(i)  Comparison  of  the  prcxluct  with 
the  Tuberculin  standard  (PPD)  by 
means  of  dose  response  curves  in  hu¬ 
mans  and  animals. 

(ii)  DistributUm  of  reactions  in  per- 
B(ms  known  to  be  Infected  and  in  those 
presumed  to  be  uninfected  with  M.  tu¬ 
berculosis  and  other  myc(rt>acteria. 

(ill)  Chemical  characterlzatl(m  (in¬ 
cluding  protein,  carbohydrate,  hpid  and 
nucleic  acid) . 


(b)  In  addition  the  manufacturer 
should: 

(1)  Provide  evidence  of  stabUity  of  the 
material  in  the  final  container  (l.e.,  pos¬ 
sible  adsorption  to  glass  or  plastic). 

<il)  Demonstrate  that: 

(1)  The  veal  antigens  in  the  pnxiuct 
do  not  sensitize. 

(2)  The  veal  antigens  in  the  product 
do  not  elicit,  false  positive  reactions  in 
sensitized  individuals. 

(c)  Labeling:  The  imoduct  brochure 
dated  October  1974  should  include  the 
latest  American  Thoracic  Society  (ATS) 
recommendations  for  the  interpretation 
of  the  skin  test.  Departures  from  the 
ATS  recommendations  should  be  Justi¬ 
fied. 
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Old  Tubeiculin  by  Massachusetts 
Public  Health  Biologic  Laboratories 

1.  Product.  Old  Tuberculin  manufac¬ 
tured  by  Massachusetts  Public  Health 
Biologic  Laboratories  (MPHBL). 

2.  Description.  Massachusetts  Public 
’  Health  Biologic  T.aboratories  Old  Tu¬ 
berculin  (OT)  is  prepared  as  a  concen¬ 
trated  sterile  culture  filtrate  of  strain 
H-37  tubercle  bacilli  originally  obtained 
in  1929  frcOTi  Saranac  Laboratory.  Orga¬ 
nisms  are  grown  in  gelatin  hydrolysate 
medium  containing  5  percent  glycerin. 
The  concentrated  bulk  product  is  pre- 
.served  with  0.5  percent  phenol.  The  di¬ 
luted  preparation  contains  0.4  percent 
human  albumin  as  a  stabilizer  (Ref.  1). 

The  st(x:k  concentrate  was  prepared  In 
1947  by  incubation  of  10-day  seed  cul¬ 
tures  at  35*  C  for  8Vfe  weeks.  This  stock 
culture  was  heat  sterilized  (1  hour  at 
100*  C),  followed  by  cheese  cloth  filtra¬ 
tion  and  concentration  of  the  filtrate  to 
Via  of  the  original  volume  by  vacuum 
eviq;>oration.  It  was  then  dial3rzed  against 
0.5  percent  phenol  solution  and  Seitz- 
filtered.  This  material  vras  designated  as 
Lot  OT-48.  Several  sublots  were  pre¬ 
pared  in  phosphate  buffer  containing  50 
percent  glycerin,  one  of  which  was  the 
current  lot  C)T-48-B-3B.  Current  mate¬ 
rial  Is  prepared  approximatdy  every  6 
months  by  diluting  a  portion  of  the  sub¬ 


lot  <OT-48-B-3B)  to  a  concentration 
said  to  be  sufficient  to  make  each  0.1  ml 
of  this  diluted  material  equivalent  to  5 
TU  of  the  U.S.  OT  standard.  The  diluted 
produet  is  dispensed  in  2  ml  vials. 

3.  Analysis. — (a)  Effectiveness.  In  1912 
data  were  obtained  on  comparison  of 
this  product’s  potency  with  that  of 
standard  PPD-tuberculin  stabilized  with 
Tween-80  (the  latter  having  been  stand¬ 
ardized  against  FPD-S,  the  International 
Reference  Standard).  In  this  study  (Ref. 
2) ,  191  employees  of  a  tuberculosis  treat¬ 
ment  facility  were  tested  and  the  fol¬ 
lowing  results  were  obtained: 


MPHBL-OT 

rPD-tnbwculin  with  twwm 

I’Mitive  t 

Necative 

Total 

Pomtiv^ . . 

•6 

0 

•5 

_ 

15 

in 

128 

Total _ 

tw 

111 

lot 

>  roi<itivt,  rqu»l  to  or  grcotor  ihoa  10  mm  induration. 


No  individuals  who  were  negative  to 
PPD  were  positive  to  MPHBL-OT.  Six¬ 
ty-five  employees  positive  to  PPD  were 
also  positive  to  MPHBL-OT,  but  15  posi¬ 
tive  to  PPD  were  negative  to  MPHBL- 
OT.  Results  of  this  study  indicate  that 
MPHBL-OT  was  less  potent  than  PPD 
but  not  necessarily  less  specific.  No  per¬ 
tinent  data  are  given  with  regard  to 
specificity  of  MPHBL-OT.  In  an  earlier 
study  (1960),  a  comparison  was  made 
of  mental  hospital  patients  between 
PPD-S  (not  stabilized  with  Tween)  and 
MPHBL-OT  (Ref.  3>.  Based  on  the 
absolute  numbers  of  reactors  (rather 
than  percentages)  the  results  of  this 
study  are  summarized  as  f<^lows: 


MI'IIBL-*  >T 

PPD-8 
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Nffative 

Total 

Positive  .  . 

Nefativr . 

«ti: 
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SJ« 

873 

In  this  study,  917  (74  percent)  of  1233 
of  the  individtuds  were  positive  to  both 
PPD-S  and  MPHBL-OT,  but  316  were 
positive  to  PPD-S  and  negative  to 
MPHBL-OT.  Results  indicated  consider¬ 
ably  less  potency  for  the  MPHBL  prod¬ 
uct  when  compared  with  PPD-S.  The 
producer  attributed  the  lesser  potency 
at  that  time  to  the  use  of  gum  arable 
as  a  stabilizer  (Ref.  4) .  At  a  later  date, 
human  albumin  was  substituted  for  gum 
arable  (although  animal  data  suggested 
that  Tween-80  was  equal  to  albumin  in 
stabilizing  potency) . 

(1)  Test  material — (1)  Chemical  com¬ 
position.  The  final  diluted  crude  culture 
filtrate  mixture  contains  OT  concentrate 
(tubercle  bacillus  products  and  glycerin 
broth  components),  human  serum  al¬ 
bumin,  boric  acid,  sodium  borate, 
sodium  chloride  and  thimerosal.  Hie 
chemical  composition  of  OT  ccmcentrate 
is  not  further  defined. 

(2)  ReftroducibUity.  No  data  were 
available. 

(3)  Standardization.  VMcacy  data 
provided  by  the  manufacturer  state  that 
tests  are  carried  out  as  specified  in  the 
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Code  of  Federal  Regulations,  Title  21, 
Subchapter  F,  $  610.11  (general  safety 
tests)  plus  SS  650.11  and  650.14.  (The 
usual  potency  tests  compare  the  product 
in  at  least  4  guinea  pigs  against  the  U.S. 
Standard  OT.)  No  data  were  provided 
however,  other  than  the  two  studies  pre¬ 
viously  referred  to  under  “Efifectlveness." 
It  should  be  noted  that  these  producers 
are  among  those  who  have  called  at¬ 
tention  to  the  fact  that  different  results 
can  be  obtained  in  guinea  pigs  and  in 
man. 

(4)  Stability.  In  an  internal  mem¬ 
orandum  dated  March  1962,  the  manu¬ 
facturer  reported  that  an  MPHBL-OT 
product,  with  human  albumin  as  the  sta¬ 
bilizer,  after  7  months  storage  at  5’  C 
actually  resulted  in  slightly  larger  de¬ 
layed  skin  reactions  in  23  human  volun¬ 
teers  than  did  freshly  diluted  material. 
The  details  of  the  skin  testing  procedure 
and  reading  of  reactions  were  not  pro¬ 
vided.  If  these  tests  were  properly  per¬ 
formed  and  measured,  diluted  MPHBLr- 
OT  stabilized  in  normal  human  serum 
albumin  is  stable  over  this  time  interval. 
In  other  potency  studies  in  man  using 
MPHBL-OT  with  human  albumin  as  sta¬ 
bilizer,  a  16  percent  decrease  in  delayed 
skin  reaction  size  was  noted  in  OT  stored 
at  35'  C  for  42  days  when  compared  to 
OT  stored  at  5'  C  for  the  same  period. 
Thus  storage  at  approximate  body  tem- 
peratme  did  not  result  in  significant  loss 
of  potency  over  this  time  interval. 

(5)  Sensitization.  No  data  were  pro¬ 
vided. 

(6)  Elimination  by  host.  No  data  were 
provided. 

(7)  Diluent.  The  diluent  contains 
thimerosal  which  has  been  reported  to 
induce  hsiiersensitivity.  The  Panel’s 
comments  regarding  the  sensitizing  ca¬ 
pacity  of  thimerosal  apply  to  this  prod¬ 
uct  See  the  statement  on  “Thimerosal 
as  a  Preservative.”  The  package  insert, 
however,  implies  that  the  only  preserva¬ 
tive  is  phenol.  This  discrepancy  has  been 
clarified  in  a  recent  letter  from  Dr. 
Orady,  the  Laboratory  Director  who 
stated:  “Our  circular  apparently  bears 
an  historical  error  in  stating  the  pre¬ 
servative  to  be  0.5  percent  phenol.  This 
stems  from  the  time  when  we  distributed 
only  the  concentrates  and  the  consumer 
was  obliged  to  prepare  his  own  dilutions. 
These  concentrates  then  and  now  are 
indeed  preserved  with  0.5  percent  phenol. 
They  are  diluted  1:1000  to  1:2000  to 
prepare  the  diluted  clinical  product 
which  renders  the  phenol  content  negli¬ 
gible  and  thimerosal,  1:30,000  is  pro¬ 
vided  in  the  diluent.”  The  diluent  also 
contains  hiunan  serum  albumin  which 
is  not  known  to  be  immunogenic  in  man 
(except  in  very  rare  individuals  with 
analbiiminemia) . 

(1)  Test  method — (1)  Application.  The 
product  is  inoculated  intracutaneously 
by  the  standard  Mantoux  method  in  0.1 
ml  volume.  This  method  is  reasonably 
simple  and  accurate. 

(2)  Measurement.  Tbe  reactions  pro¬ 
duced  are  similar  to  those  induced  by 
tuberculins. 

(3)  Dose  response.  No  data  were  pro- 
vide(L 


(4)  Duration  of  reaction.  The  dura¬ 
tion  of  reaction  is  presumably  similar  to 
that  observed  for  other  tuberculin  prep¬ 
arations. 

(b)  Safety — (i)  Host  response.  Only 
anecdotal  Information  was  given,  namely 
that  millions  of  doses  have  been  dis¬ 
pensed  without  reported  adverse  reac¬ 
tions  and  that  MPHBL-OT  is  compara¬ 
ble  to  PPD  solution  without  Tween-80  in 
its  lack  of  production  of  adverse  reac¬ 
tions  (Ref.  5).  The  Panel  found  no  in¬ 
formation  on  potential  carcinogenic,  ter¬ 
atogenic,  or  mutagenic  effects  from  this 
product.  As  in  the  case  of  other  delayed 
hypersensitivity  skin  test  products,  there 
is  no  reason  to  believe  that  testing  with 
MPHBL-OT  causes  excessive  pain,  skin 
iiTitation,  or  scarring. 

(1)  Test  material. — (1)  Sterility.  No 
data  were  provided  except  for  the  state¬ 
ment  that  the  required  sterility  tests  are 
performed. 

(2)  Purity.  No  data  were  provided  on 
product  purity.  The  generic  statement  on 
purity  presumably  applies  to  MPHBL- 
OT. 

(3)  Elimination  by  host.  No  data  were 
available. 

(4)  Toxicity.  No  untoward  toxic  reac¬ 
tions  have  been  reported  (the  manufac¬ 
turers  have  dispensed  several  million 
doses  during  the  past  5  years) . 

(iii)  Test  method.  The  test  produces 
very  little  pain  or  bleeding  and  is  essen¬ 
tially  noninjurious. 

4.  Recommendations,  (a)  The  Panel 
recommends  that  this  product  should  be 
placed  in  Category  niB,  license  to  be 
suspended,  because  the  available  evi¬ 
dence  supplied  by  the  manufacturer 
d«nonstrates  that  the  product  failed  to 
identify  a  significant  portion  (19  per¬ 
cent)  of  the  tuberculin  positive  popula¬ 
tion  when  compared  to  the  PPD  stand¬ 
ard.  Before  the  license  is  reinstated,  ac¬ 
ceptable  data  based  on  scientifically 
sound  methods  should  be  submitted  to 
demonstrate  effectiveness  in  humans 
(Refs.  6  and  7) .  The  data  should  include 
for  each  batch: 

(i)  Adequate  steps  to  ensure  that  the 
product  has  the  proper  potency. 

(ii)  Comparison  of  the  product  with 
the  tuberculin  standard  (PPD)  by  means 
of  dose  response  curves  in  humans  and 
animals. 

(iii)  DistributiiHi  of  reactions  in  per¬ 
sons  known  to  be  infected  and  in  those 
presumed  to  be  uninfected  with  Af. 
tuberculosis  and  other  mycobacteria. 

(iv)  Chemical  characterization  (in¬ 
cluding  protein,  carbohydrate,  lipids  and 
nucleic  acids). 

In  addition  the  manufacturer  should 
provide  evidence  of  stability  of  the  ma¬ 
terial  in  the  final  container  (i.e.,  pos¬ 
sible  absorption  to  glass  or  plastic). 

(b)  Labeling:  The  following  informa¬ 
tion,  in  addition  to  that  in  the  product 
brochure  dated  August  1968,  should  be 
included  in  the  labeling: 

(i)  State  that  a  positive  skin  test  may 
indicate  infections  with  other  myco¬ 
bacteria. 

(11)  Delete  paragraph  one  imder  “Dis¬ 
cussion”  since  this  is  erroneous. 


(ill)  While  pertinent  references  are 
highly  desirable,  references  1,  2,  and  3 
should  be  deleted  as  unrelated  to  the 
product. 

(iv)  A  precaution  against  use  in  thi¬ 
merosal  sensitive  subjects. 

(V)  The  latest  American  Thoracic  So¬ 
ciety  (ATS)  recommendation  for  the  in- 
terpreation  of  the  skin  test  should  be 
stated.  Depsirtures  from  the  ATS  recom¬ 
mendations  should  be  justified. 
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Old  Tuberculin  by  Texas  State 
Department  of  Health 

1.  Product.  Old  Tuberculin  manufac¬ 
tured  by  Texas  State  Department  of 
Health. 

2.  Description.  Texas  State  Depart¬ 
ment  of  Health  Old  Tuberculin  Is  a  ster¬ 
ile  concentrated  culture  filtrate  from 
tubercle  bacilli  grown  on  Dorset’s  medi¬ 
um.  Seed  cultures  for  this  product  are 
Dorset  strains  PN,  DT,  and  C  obtained 
in  1945.  After  the  organisms  have  been 
killed,  the  filtrate  Is  concentrated  and 
adjusted  to  a  final  concentration  of  10 
or  100  U.S.  imits  of  tuberculin  per  0.1 
ml.  The  diluent  is  a  solution  of  borax, 
boric  acids  and  sodium  chloride,  con¬ 
taining  0.04  percent  gum  arabic,  and  a 
final  concentration  of  0.25  percent  phe¬ 
nol  as  a  preservative. 

3.  Analysis. — (a)  Effectiveness.  No  in¬ 
formation  was  submitted  to  show  that 
the  material  has  ever  been  tested  in  hu¬ 
mans  for  sensitivity  or  speciffeity.  Other 
than  the  standardization  procedure,  the 
only  test  remotely  resembling  a  test  for 
sensitivity  and  specificity  is  the  intracu- 
taneous  injection  of  final  container  ma¬ 
terial  into  each  of  the  two  guinea  pigs, 
one  sensitized  and  the  other  not  sen¬ 
sitized. 

Characteristics  or  Effectiveness 

(i)  Test  material.— *(.1)  Chemical  com¬ 
position.  No  chemical  definition  of  the 
product  was  submitted  except  what 
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could  be  inferred  from  the  method  of 
preparation. 

(2)  Reproducibility.  No  data  were  pro¬ 
vided  on  lot-to-lot  reproducibility  except 
by  a  communication  on  March  28,  1979, 
from  Mr.  Philip  J.  Forsyth,  Responsible 
Head  of  the  Biologies  Production  Divi¬ 
sion  of  the  Texas  State  Department  of 
Health,  In  which  he  said  that  “Our  last 
twelve  lots  (M-21  through  M-26,  and  N- 
21  through  N-26)  were  made  up  from  the 
same  concentrate  using  the  same  pro¬ 
portionate  dilutions  with  no  observable 
change  in  potency  over  the  past  15  years 
•  •  The  above  lots  in  diluted  form 
were  compared  with  the  U.S.  standard 
and  in  every  instance  met  the  currently 
required  criteria  for  equivalency,  which 
have  been  shown  to  be  capable  of  detect¬ 
ing  only  gross  variations  in  potency 
(Ref.  1). 

(3)  Standardization.  This  is  carried 
out  only  by  the  required  procedure  us¬ 
ing  foiu*  sensitized  guinea  pigs,  without 
randomization  of  test  sites  and  without 
“blind”  readings.  No  information  was 
submitted  to  indicate  whether  or  not  this 
pr(x:edure  is  ccwnparable  to  standardi¬ 
zation  in  human  subjects. 

(4)  Stability.  The  only  specific  data 
were  provided  by  accelerated  stability 
tests  at  37*  C  for  20  days.  The  manufac¬ 
turer  points  out  that  this  is  highly  stable 
material  because  lots  in  current  use  were 
made  frcrni  concentrated  stock  made  up 
and  tested  in  1959.  The  manufacturer 
states  that  lots  in  final  diluted  form  have 
been  successfully  retested  several  times 
for  extension  of  dating  periods  and  have 
maintained  potency. 

“•  •  •  Current  lot  N-26  was  first  tested 
in  April  1969,  and  then  retested  in  March 
1972,  April  1972,  and  March  1974.”  While 
no  specific  stability  tests  are  available 
beyond  20  days  at  37*  C,  there  is  no  rea¬ 
son  to  suggest  that  this  product  is  less 
stable  than  any  other  Old  Tuberculin. 

(5)  Sensitization.  No  data  were  given. 

<6)  Elimination  by  host.  No  data  were 

given. 

(7)  Diluent.  The  final  lot  is  made  up 
by  diluting  the  stock  concentrates  using 
a  borax-boric  acid  sodium  chloride  solu¬ 
tion  containing  0.04  percent  acacia  and 
a  final  concentration  of  0.25  percent 
phenol. 

(li)  Test  method. — (1)  Application. 
The  material  is  administered  by  the 
Mantoux  method,  w’hich  is  rea.sonably 
accurate  and  simple. 

(2)  Measurement.  Although  no  data 
were  available,  there  Ls  no  reason  to 
doubt  that  this  material  produces  round 
reactions  with  reasonably  clear-cut  bor¬ 
ders  similar  to  those  produced  by  other 
tuberculins. 

(3)  Quantitative  dose  response.  No 
data  relative  to  this  were  submitted,  but 
there  is  no  reason  to  believe  that  this 
material  cannot  be  studied  in  this  fash¬ 
ion,  as  Is  the  case  for  other  tuberculins. 

(4)  Duration  of  reaction.  There  is  no 
reason  to  believe  that  reactions  produced 
by  this  product  do  not  follow  a  time 
sequence  similar  to  those  produced  by 
other  tuberculins. 


(b)  Safety. — <i)  Host  response.  No 
specific  Information  was  submitted. 
However,  there  is  no  reason  to  believe 
that  this  product  differs  from  other 
tuberculins  in  this  respect. 

(ii)  Test  material. — il)  Sterility.  The 
required  tests  are  performed. 

(2)  Purity.  No  information  was  sub¬ 
mitted,  but  the  statement  in  the  generic 
review  probably  applies  to  this  product 
also. 

(3)  Elimination  by  host.  No  data  were 
available. 

(4)  Toxicity.  The  standard  safety  tests 
are  performed.  In  the  past  10  years,  over 
a  million  doses  have  been  distributed 
without  adverse  reactions  having  been 
reported  to  the  producer.  The  producer 
noted,  when  queried,  that  they  have  no 
evidence  that  acacia  in  their  product  has 
caused  sensitization,  although  acacia  is 
known  to  have  this  capability. 

(ill)  Test  method.  The  test  prcxiuces 
very  little  pain  or  bleeding  and  is  es¬ 
sentially  noninjurious. 

4.  Recommendations,  (a)  The  Panel 
recommends  that  this  product  should  be 
placed  in  Category  UIB,  license  to  be 
suspended,  because  there  are  no  data 
on  standaniization.  sensitivity,  specific¬ 
ity,  and  effectiveness  in  humans.  Befeu'e 
the  license  is  reinstated  acceptable  data 
based  on  scientifically  sound  methods 
should  be  submitted  to  demonstrate  ef¬ 
fectiveness  in  humans  (Refs.  1  and  2). 
These  data  should  include  for  each 
batch: 

(i)  Comparison  of  the  product  with  the 
Tuberculin  standard  (PPD)  by  means  of 
dose  response  curves  in  humans  and  ani¬ 
mals. 

(ii)  Distribution  of  reactions  in  per¬ 
sons  known  to  be  infected  and  in  th^e 
presumed  to  be  uninfected  with  M.  tuber¬ 
culosis  and  other  mycobacteria. 

(iii)  Chemical  characterization  (in¬ 
cluding  protein,  carbohydrate,  lipid  and 
nucleic  acid). 

In  addition  the  manufacturer  should 
provide  evidence  of  stability  of  the  ma¬ 
terial  in  the  final  container,  i.e.,  possible 
adsorption  to  glass  or  plastic. 

(b>  Labeling:  The  following  revisions 
should  be  made  in  the  labeling: 

(1)  The  manufacturer  should  delete 
any  reference  to  treatment. 

(ii)  The  manufacturer  should  use  the 
latest  American  Thoracic  Society  recom¬ 
mendations  for  the  interpretation  of  the 
.«:kin  test  unles  departures  from  these 
recommendations  are  justified. 

'  iii)  The  manufacturer  should  include 
a  wammg  that  the  product  should  not 
be  used  in  acacia  (gum  arable)  sensitive 
individuals. 
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Tuberculin,  Old  by  Institut  Meuevx 

1.  Product.  Tuberculin,  Old  manufac¬ 
tured  by  Institut  Merieux,  Lyons,  Prance, 
Distributed  by  Lincoln  Laboratories,  Inc., 
Decatur,  Illinois,  Brand  Name  “Mono- 
Vacc.” 

2.  Description.  Institut  Merieux,  Tu¬ 
berculin,  Old  (Mono-Vacc)  is  used 
mainly  as  a  screening  te.st  to  evaluate  de- 
layed-type  Immunity  to  Mycobacterium 
tuberculosis  and  M.  bovis  infection  (Ref. 
1). 

The  Old  Tuberculin  (OT)  for  Mono- 
Vacc  Test  produced  by  Institut  Merieux  is 
packaged  in  sterile,  plastic,  disposable, 
multiple  puncture  devices.  Each  test  dose 
is  stated  to  be  comparable  to  or  greater 
than  5  tuberculin  units  (TU)  adminis¬ 
tered  by  the  Mantoux  method.  For  the 
production  of  OT,  three  human  isolates 
of  M.  tuberculosis  <C,  D,  and  PN)  and 
one  bovine  isolate  (Vallee)  are  cultured 
separately  on  a  synthetic  medium.  At  the 
end  of  the  incubation  the  cultures  are 
autoclaved  and  the  filtrates  harvested. 
Equal  parts  of  the  filtrates  are  pooled, 
glycerin  is  added  and  the  pooled  filtrates 
are  concentrated.  After  control  tests  are 
performed,  cme  or  several  lots  of  OT  are 
mixed  with  glycerin  to  adjust  the  titer 
of  the  final  antigen  to  300,000  units/ml. 
This  material,  after  sterility  and  safety 
testing,  is  placed  in  small  plastic  tubes 
which  cover  the  spikes  on  applicators 
designed  to  fit  over  the  thumbs  of  the 
testers. 

3.  Analysis — (a)  Effectiveness.  The 
effectiveness  of  the  Mono-Vacc  OT  skin 
test  to  measure  the  presence  of  immuno¬ 
logic  experience  with  M.  tuberculosis  or 
M.  bovis  has  been  evaluated  by  many 
w’orkers  (Refs.  2  through  6,  8,  9,  and  11), 
None  of  these  studies  was  conducted  in  a 
randomized,  blind  fashion. 

Tw'o  studies  have  compared  the  Mono- 
Vacc  with  PPD  in  bacteriologlcally  con¬ 
firmed  cases  of  tuberculosis  (Refs.  8  and 
11).  The  PPD  in  the  first  study  was  a 
well-standardized  product,  2  TU  of  RT-23 
with  Tween,  which  differs  somewhat  in 
its  characteristics  from  PPD-S  (Ref. 

10)  .  Of  69  patients,  68  had  2  or  more  mm 
of  induration  to  the  Mono- Vac;  67  of 
these  68  also  had  reactions  of  5  mm  or 
more  to  RT-23.  The  second  study  found 
that  all  of  84  bacteriologlcally  positive 
tuberculosis  patients  had  at  least  2  mm 
of  Induration  to  the  Mono-Vac  (Ref. 

11) .  These  results  indicate  a  high  degree 
of  sensitivity  of  the  Mono-Vacc  *98.6 
percent) . 

The  remainder  of  the  studies  gave 
values  based  on  comparisons  with  an¬ 
other  tuberculin  test,  and  yielded  figures 
for  co-positivity  and  co-negativity  rather 
than  for  sensitivity  and  specificity.  Sev¬ 
eral  studies  submitted  by  the  manufac¬ 
turer  did  not  compare  the  Mono-Vac 
with  PPD  or  RT  and  hence  will  be  ig¬ 
nored.  Among  the  remainder,  only  two 
used  a  PPD  known  to  be  wrell-standard- 
ized.  The  others  either  used  an  unspeci¬ 
fied  PPD  or  the  old  Parke-Davis  tableted 
PPD.  A  summary  of  co-positivlty  and 
co-negativity  from  the  literature  (Refs. 
2,  3,  4,  5,  8,  9,  and  11)  are  given  below: 
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Number  oi  sul^ects 

PosUlve  *  Nega¬ 
tive  1 

Peroent 

(kiposlUvity 

Percent 

Conegativity 

279 

1,127 

98.2 

96.5 

S7 

1,872 

UX).  0 

96.2 

1, 167 

98.8 

91.6 

ni 

1,962 

100.0 

99.0 

1<I5 

248 

96.4 

8.V1 

412 

98.6 

81.9 

SO 

>4 

100.0 

0 

'  Kc.-nilU>  of  tost  with  PPU;  positive  is  10  or  more 
miilimoU'rs  induration. 

•  Tliese  4  tuV'orculasis  jmtients  had  PPD  roa<'lioiis  of 
.S  to  9  mm.  and  would  Ite  chLssifiod  as  |)o.sitivo  hy  I  lie 
.Vmorioan  Thorai'ic  Society  standards. 

The  above  studies  were  ,not  done  in 
areas  with  high  frequencies  of  nontu- 
berculous  mycobacterial  infections  and 
hence  undoubtedly  overstate  the  co¬ 
negativity  of  the  Mono-Vacc.  Moreover, 
there  is  ample  evidence  in  the  literature 
that  batches  of  tuberculins  may  vary 
widely  in  potency.  Following  a  direct  re¬ 
quest,  the  manufacturer  did  provide  evi¬ 
dence  of  effectiveness  in  humans  of  the 
presently  marketed  product  (Ref.  14), 
The  manufacturer  considers  a  positive 
reaction  as  the  appearance  of  an  indu¬ 
rated  reaction  of  1  mm  or  more. 

Characteristics  of  Effectiveness 

(1)  Test  material — (1)  Chemical  com¬ 
position.  The  concentrated  OT  dispensed 
in  the  Mono-Vacc  Test  is  not  chemically 
defined.  Assays  of  protein  nitrogen  were 
performed  but  the  results  were  not  re¬ 
ported  to  the  panel. 

(2)  Reproducibility  from  lot-to-lot. 
Each  lot  of  concentrate  OT  prepared 
for  the  Mono-Vacc  Test  is  standardized 
by  intracutaneous  tests  in  hypersensitive 
guinea  pigs,  comparing  the  reactions 
with  those  produce  by  the  standard  OT. 
The  potency  of  each  lot  is  adjusted  so 
that  it  has  a  titer  of  300,000  imits/ml 
plus  or  minus  20  percent.  Dose  resixmse 
curves  for  batches  k0008/T  and  k0398/l 
differ  but  not  significantly. 

(3)  Sfandardization.  The  standardiza¬ 
tion  of  each  lot  is  accomplished  by  in¬ 
jecting  0.5,  1,  2,  and  4  TU  of  the  U.S. 
Standard  tuberculin  (Bureau  of  Biolog¬ 
ies)  intracutaneously  by  the  Mantoux 
method  into  hypersensitive  guinea  pigs 
and  comparing  the  degree  of  reactivity 
to  four  comparable  levels  of  activity  of 
the  test  lot. 

It  has  been  showm  recently  that  the 
number  of  animals  must  be  larger  than 
the  four  required  by  regulations  if  the 
required  accuracy  is  to  be  achieved  (Ref. 
7).  Also  there  is  evidence  that  the  re¬ 
sults  in  guinea  pigs  may  not  be  directly 
transferable  to  man  (Refs.  12  and  13) 
although  there  is  no  information  on  this 
point  for  this  particular  product. 

(4>  Stability.  A  comparison  was  made 
between  recently  manufactured  Mono- 
Vacc  Tests  and  Mono-Vacc  Tests  that 
were  15  months  old  in  34  subjects.  There 
is  no  indication  that  the  test  sites  were 
randominzed  or  the  readings  made  blind- 
Iv.  Thirty-two  of  the  34  comparisons 
gave  identical  readings  for  each  of  the  2 
tests,  while  the  other  2  comparisons  de¬ 
viated  by  only  1  mm.  Such  close  agree¬ 
ments  are  rarely,  if  ever,  achieved  when 
readings  are  done  blindly.  No  further 


tests  of  the  stability  of  the  finished  prod¬ 
uct,  l.e.  QT  on  the  Mono-Vacc  spikes, 
were  repoiled  to  the  panel. 

Four  lots  of  OT  tested  against  the 
U.S.  Standard  OT  after  2  to  3  years  of 
storage  had  potencies,  according  to  the 
usual  four-guinea-pig  test,  equal  to  or 
greater  than  the  standard. 

(5)  Sensitization.  Sensitization  studies 
were  performed  on  normal  guinea  pigs 
weighing  about  400  g.  Each  animal  re¬ 
ceived  three  successive  0.1  ml  Intracu¬ 
taneous  injections,  at  7-day  intervals,  of 
OT  diluted  to  1/60  (5,000  units).  Ani¬ 
mals  were  challenged  at  2  to  4  weeks  with 
the  same  dose  of  OT,  at  which  time  their 
reactions  were  no  larger  than  those  pro¬ 
duced  in  animals  receiving  their  first 
injection. 

(6)  Elimination  by  host.  No  data  were 
presented  regarding  elimination  of  the 
concentrated  OT  from  the  host. 

(7)  Diluents  Glycerin  is  employed  as 
diluent  for  the  concentrated  OT  in  or¬ 
der  to  achieve  a  final  potency  titer  of 
300,000  units/ml  plus  or  minus  20  per¬ 
cent.  The  sample  must  not  contain  more 
than  20  mg  of  glycerin  in  the  10  ml 
sample. 

(li)  Test  method — (1)  Application  of 
test,  (a)  The  test  requires  pressing  the 
Mono-Vacc  spikes,  on  which  a  "drop"  of 
concentrated  OT  is  deposited,  into  the 
cleansed  volar  surface  of  the  arm.  The 
instrument  is  a  plastic  ring  with  a  9  mm 
square  setting  on  which  is  mounted  a  3 
mm  “stone”  possessing  nine  spikes  (2 
mm  long)  arranged  in  three  rows  of  three 
each  at  a  distance  of  0.75  mm  from  each 
other.  The  test  procedure  is  extremely 
simple. 

(b)  The  dosage  injected  is  not  con¬ 
trolled.  The  test  relies  on  the  ability  of 
tl^  nine  spikes  on  the  ringed  instrument 
to  penetrate  the  skin  and  deposit  an  un¬ 
known  quantity  of  concentrated  OT 
(300,000  units/ml) . 

(2)  Measurement  of  test,  (a)  The  pos¬ 
itive  reaction  appears  to  be  round. 

(b)  The  producers  states  that  “•  •  • 
light  and  local  erythema  is  observed  but 
the  sole  criterimi  for  a  positive  reaction 
is  palpable  induration.  The  presence  of 
palpable  induration  (even  1  to  2  mm)  in¬ 
dicates  a  positive  reaction.” 

(3)  Quantitative  dose  response.  The 
test  is  available  in  only  one  concentra¬ 
tion  of  OT,  300.000  units/ml.  There  were 
no  data  submitted  in  reference  to  dose 
response  as  directly  applicable  to  the 
Mono-  Vacc  Test. 

(4)  Duration  of  reaction.  The  instruc¬ 
tions  state  that  the  reaction  be  read  at 
72  to  96  hours  after  administration  of  the 
test.  A  review'  of  the  literature  reveals 
that  many  reactions  from  the  Mono-. 
Vacc  Test  have  been  read  as  early  as  48 
hours  (Refs.  3.  4.  and  6) . 

(b)  Safety. — (i)  Host  response.  The 
Panel  found  no  information  on  potential 
carcinogenic,  teratogenic,  or  mutagenic 
effects  from  this  product. 

In  highly  senstive  subjects,  severe  local 
reactions  can  occur,  with  localized  vesic- 
ulation  and  necrosis,  occasionally  accom¬ 
panied  by  lymphangitis  and  lymphaden¬ 
itis  and  mild  constitutional  reactions 
such  as  fever  and  malaise.  In  such  in¬ 


stances,  scarring  and  change  in  pigmen¬ 
tation  are  possible.  Pain  on  administra¬ 
tion  is  minimal. 

There  is  no  reason  to  believe  that  this 
product  differs  significantly  from  other 
tests  using  OT. 

(ii)  Test  material — (1)  Sterility.  Each 
bulk  lot  of  concentrated  OT  is  tested  for 
sterility  beyond  the  requirements  of  the 
Bureau  of  Biologies. 

(2)  Purity.  No  tests  are  performed  for 
purity,  except  as  noted  under  “Toxicity.” 

(3)  Elimination  by  host.  No  data  were 
available. 

(4)  Toxicity.  Experience  with  the  test 
in  humans  suggests  thaC  the  concen¬ 
trated  OT  is  nontoxic  as  used  in  the  test. 
In  the  5-year-period  1969-1973,  many 
million  Mono-Vacc  Tests  were  dis¬ 
tributed.  The  U.S.  distributor  has  had  no 
reports  of  adverse  reactions.  The  plastic 
material  for  the  Mono-Vacc  applicator 
is  checked  for  excess  acidity  and  alkalin¬ 
ity,  arsenic,  tin,  and  heavy  metals.  Phys¬ 
iological  saline  which  has  been  auto¬ 
claved  w'ith  the  plastic  is  also  injected 
into  mice  to  check  for  soluble  toxic  ma¬ 
terials.  The  general  safety  tests  are  more 
exteiLsive  than  required  by  Bureau  of 
Biologies  regulations. 

(iii)  Test  method.  Tlie  test  produces 
very  little  pain  or  bleeding  and  is  essen¬ 
tially  noninjurtous. 

4.  Recommendations,  (a)  The  Panel 
recommends  this  product  should  be 
placed  in  Category  I  because  the  present 
product  has  been  demonstrated  to  be  safe 
and  effective. 

(b)  Since  there  is  ample  evidence  in 
the  literature  that  batches  of  tuberculin 
may  vary  widely  in  potency,  it  is  neces¬ 
sary  that  each  new'  batch  be  tested  for 
potency  (sensitivity)  in  infected  humans. 
Potency  tests  in  guinea  pigs  do  not  neces¬ 
sarily  refiect  potency  in  human  beings. 
Since  the  test  is  to  be  used  for  screening 
purposes,  then  it  is  necessary  to  test  only 
for  sensitivity  and  not  specificity.  The 
Panel  recommends  sensitivity  sufficient 
to  elicit  positive  reactions  in  100  percent 
of  at  least  50  persons  who  are  known  to 
have  had  bacteriologically  confirmed 
tuberculosis  and  who  are  tuberculin  posi¬ 
tive  as  demonstrated  by  a  simultaneous 
Mantoux  test  with  5  lU  of  PPD. 

(c)  Labeling  changes  should  indicate 
that  since  this  test  Is  a  screening  proce¬ 
dure,  positive  Mono-Vacc  reactioas 
should  be  confirmed  by  a  5  TU  Tubercu¬ 
lin,  PPD  Mantoux  (intracutaneous)  and 
possibly  other  diagnostic  test  procedures. 
It  is  not  correct  to  imply  that  the  test 
does  not  cause  any  pain  or  bleeding. 
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Tuberculin,  PPD 

GENERIC  STATEMENT 

Purified  Protein  Derivative  of  tuberbu- 
lin  (PPD)  is  a  diagnostic  skin  test  re¬ 
agent  prepared  from  a  protein  precipi¬ 
tate  of  filtrates  of  sterilized  cultures  of 
tubercle  bacilli.  It  is  used  primarily  to 
detect  delayed  hypersensitivity  in  indi¬ 
viduals  who  have  had  immunologic  ex¬ 
perience  with  Mycobacterium  tuberculo¬ 
sis  and  Mycobacterium  bouts. 

Tuberculin,  PPD  was  originally  pro¬ 
duced  by  Seibert  in  1934.  Her  lot  49608, 
produced  in  1939,  is  the  International 
and  the  United  States  Reference  Stand¬ 
ard  and  is  designated  PPD-S.  The  inter¬ 
national  and  United  States  tuberculin 
unit  is  the  activity  contained  in  a  speci¬ 
fied  weight  of  PPD-S  vr  TU=0.028 
microgram  (of  which  0.008  microgram  is 
sodium  chloride)).  Commercial  PPD 
products  labeled  5  TU  (the  standard  test 
dose)  are  standardized  against  PPD-S  to 
achieve  potency  which  is  biologically 
equivalent  to  5  TU  of  PPD-S  dissolved 
in  Seibert’s  phosphate  buffer.  Products 
labeled  1  TU  and  250  TU  are  calculated 
dilutions  based  on  the  dosage  determined 
to  be  5  TU,  not  on  clinical  evaluation 
(biologic  equivalency  in  humans). 

A  positive  tuberculin  test  usually  de-' 
velops  2  to  10  weeks  after  initial  infec¬ 
tion  with  Af.  tuberculosis  or  M.  bovis. 
PPD  possesses  excellent,  although  not 
perfect,  ability  to  identify  all  Individuals 
with  this  specific  immunologic  experi¬ 
ence.  Although  sensitivity  tends  to  per¬ 
sist  throughout  life,  it  may  wane  or  dis¬ 


appear  in  a  variety  of  circumstances. 
V^eii  the  usual  causes  for  negative  reac¬ 
tions  are  absent,  failure  to  react  to  a 
tuberculin  test  is  helpful  in  excluding  the 
diagnosis  of  tuberculosis.  Skin  reactions 
to  PPD  may  occur  in  individuals  Infected 
with  mycobacteria  other  than  M.  tuber¬ 
culosis  or  M.  bovis. 

Practicially  all  of  the  valid  data  on 
sensitivity  and  specificity  of  PPD  in  the 
United  States  have  been  obtained  from 
studies  using  the  5  TU  dose.  Increased 
sensitivity  can  be  obtained  by  using 
higher  dosage,  but  apparently  only  at 
the  cost  of  decreased  specificity. 

Extensive  investigation  by  increasingly 
sophisticated  chemical  and  immunologic 
techniques  has  resulted  in  a  wealth  of  in¬ 
formation  on  the  chemical  composition 
of  PPD.  It  is  agreed  that  the  major  ac¬ 
tive  principles  are  protein  in  nature.  Po¬ 
tency  can  vary  from  batch  to  batch.  Fol¬ 
lowing  batch  standardization  in  human 
populations,  it  is  possible  to  standardize 
PPD  lots  against  PPD-S  using  an  ade¬ 
quate  number  of  sensitized  guinea  pigs. 

Purified  Protein  Derivative  is  applied 
by  the  intracutaneous  (Mantoux)  or 
multiple  puncture  technique.  The  intra¬ 
cutaneous  test  is  simple  and  accurate. 
The  multiple  puncture  tests  are  simple 
but  deliver  a  variable  and  undetermined 
quantity  of  test  material  in  to  the  skin. 

Purification  Protein  Derivative  is  sta¬ 
ble  for  long  periods  under  proper  condi¬ 
tions  of  storage  and  has  had  widespread 
usage  in  millions  of  persons  over  many 
years,  with  great  safety, 

PRODUCT  REVIEW 

Purified  Protein  Derivative  of  tuber¬ 
culin  (PPD)  is  a  protein  precipitate  ob¬ 
tained  from  filtrates  of  sterilized  cultures 
of  tubercle  bacilli.  It  is  used  primarily  as 
a  diagnostic  skin  test  reagent  to  detect 
delayed  hypersensitivity  in  individuals 
who  have  had  immunologic  experience 
with  Mycobacterium  tuberculosis  or  My¬ 
cobacterium  bovis. 

Florence  Seibert  coined  the  term 
“purified  protein  derivative”  in  1934.  She 
made  this  product  from  heat  concen¬ 
trated  synthetic  medium  (HCSM)  Old 
Tuberculin  by  precipitating  the  protein 
with  trichloroacetic  acid.  She  later 
changed  to  precipitation  with  saturated 
ammonium  sulfate  to  obtain  a  prepara¬ 
tion  with  less  nucleic  acid  and  polysac¬ 
charide  (Ref.  1).  A  large  batch  of  PPD 
was  produced  by  Seibert  in  1939  to  be 
used  as  a  standard.  This  material  was  lot 
49608  which  was  designated  PPD-S  (Ref. 
2).  It  was  adopted  by  the  World  Health 
Organization  in  1951  as  the  Interna¬ 
tional  Standard  for  Purified  Protein 
Derivative  of  Mammalian  Tuberculin.  It 
is  the  United  States  reference  standard. 
The  International  Unit  for  PPD  of  Mam¬ 
malian  Tuberculin  was  defined  in  1952  as 
the  activity  contained  in  a  specified 
weight  of  the  International  Standard  for 
PPD  of  Mammalian  Tuberculin  (Ref.  2), 

Only  dilutions  of  Seibert’s  lot  49608 
can  be  called  PPD-S.  All  other  PPD’s 
should  be  identified  as  PPD  with  lot 
number  and  producer.  The  standard  test 
dose,  5  TU,  refers  to  the  equivalence  of 
biological  activity  of  a  PPD  preparation 


with  that  contained  in  5  TU  ot  PPD-S 
dissolved  in  Seibert’s  j^osphate  buffer. 
When  diluted  in  a  buffered  diluent,  tu- 
berculoprotein  is  adsorbed  in  varying 
amounts  to  glass  and  plastic.  Recently, 
small  amoimts  of  the  detergent  polysor- 
bate  80  (Tween-80‘^)have  been  added  to 
the  diluent  to  reduce  adsorption.  Five 
’TU  (rf  PPD  with  polysorbate  80  may  con¬ 
tain  a  smaller  quantity  of  protein  than 
5  'TU  of  PPD-S  (which  does  not  contain 
detergent) ;  however,  the  biological  ac¬ 
tivity  contained  in  5  TU  of  the  PPD  with 
detergent,  or  any  other  PPD,  must  be, 
by  definition,  equivalent  to  the  activity 
contained  in  5  ’lU  of  PPD-S.  Polysorbate 
80  stabilized  solutions  of  PPD  labeled  as 
1  TU  and  250  TU  are  available;  however, 
these  potencies  are  derived  by  calcula¬ 
tion  from  the  dosage  determined  to  be 
5  TU.  Clinical  evaluation  (biologic  equiv¬ 
alency  in  humans)  has  not  been  required. 
Injection  of  Tuberculin,  PPD  into  the 
skin  produces  a  localized  reaction  in 
sensitized  persons.  Tuberculin,  PPD  is 
administered  intracutaneously  by  the 
Mantoux  method  and  by  multiple  punc¬ 
ture  techniques.  The  reaction  to  injected 
PPD  in  sensitized  individuals  consists  of 
an  area  of  induration  (usually  with  sur¬ 
rounding  erythema)  which  varies  in  size 
and  intensity  according  to  the  dosage  of 
tuberculin  and  the  sensitivity  of  the  in¬ 
dividual.  Skin  reactions  to  PPD  may  oc¬ 
cur  in  individuals  infected  with  mycoba- 
teria  other  than  M.  tuberculosis  and  M. 
bovis. 

A  positive  tuberculin  test  usually  de¬ 
velops  2  to  10  we^  after  initial  infec¬ 
tion  with  Af.  tuberculosis  or  Af.  bouts. 
Once  acquired,  sensitivity  to  tuberculin 
tends  to  persist  throughout  life.  It  may 
wane  with  advancing  age  or  disappear  if 
treatment  of  the  infection  is  given  in  its 
earliest  stages.  Sensitivity  may  decrease 
or  disappear  temporarily  during  a  variety 
ot  intercurrent  illnesses,  during  treat¬ 
ment  with  adrenal  corticosteroids,  and 
in  tuberculous  patients  who  are  very  sick 
(Refs.  3  through  11).  When  the  usual 
causes  for  negative  reactions  are  ex¬ 
cluded,  failure  to  react  to  a  tuberculin 
test  is  helpful  in  excluding  the  diagnosis 
of  tuberculosis. 

(a)  Effectiveness.  Practically  all  of  the 
valid  data  in  the  United  States  on  sen¬ 
sitivity  and  specificity  of  tuberculin  have 
been  obtained  from  studies  using  PPD 
bioequivalent  to  5  TU  of  PPD-S.  While 
there  is  a  paucity  of  data  relating  to  the 
sensitivity  and  specificity  of  the  250  TU 
strength,  additional  information  may  be 
inferred  about  concentrated  PPD  from 
studies  employing  100  TU  (Refs.  12 
through  15) .  Apparently,  increased  sen¬ 
sitivity  can  be  obtained  only  at  the  cost 
of  decreased  specificity  (Ref.  16).  Sensi¬ 
tivity  and  specificity  of  PPD  may  be  af¬ 
fected  by  recently  recognized  problems  of 
standardization;  preparations  found  to 
be  equivalent  in  guinea  pigs  may  not  be 
equivalent  in  humans  (Refs.  17  through 
19).  The  effectiveness  may  also  be  im¬ 
paired  by  the  known  propensity  of  PPD 
to  beccHne  absorbed  to  surfaces. 

(1)  Sensitivity.  Tuberculin  possesses 
excellent,  although  not  perfect,  ability 
to  identify  all  Individuals  with  specific 
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immunologic  experience.  Virtually  all 
tuberculous  patients  will  react  to  the  In- 
tracutaneous  Injection  of  tuberctiUn  If  a 
sufficiently  strong  dose  Is  used.  A  few 
patients  will  not  react  at  all  (Refs.  16, 
20  through  22) . 

The  intensity  of  the  reaction  may  be 
diminished  by  many  factors  which  affect 
delayed  hypersensitivity  reactions  in  a 
nonspecific  manner  by  mechanisms  not 
fully  understood  (Ref.  3) .  These  factors 
or  conditions  include  acute  virus  infec¬ 
tions  or  vaccination  with  live  virus  vac¬ 
cines:  immunosuppression  by  disease, 
drugs,  or  sterlod  hormones:  a  state  of 
general  anergy  such  as  that  associated 
with  sarcoidosis  or  malignancy,  espe¬ 
cially  h’nxphoma:  malnutrition,  especial¬ 
ly  in  clfildren:  overwhelming  infection; 
and  the  waning  of  delayed  hypersoisl- 
tivity  associated  with  advancing  age 
(Refs.  4  through  11).  In  addition,  there 
is  a  small  proportion  of  individuals  with 
tuberculosis  who  have  none  of  the  above 
conditions  but  who  still  do  not  react  to 
ordinary  doses  of  tuberculin.  Although  a 
recent  publieation  suggests  that  this  pro> 
portion  may  be  as  high  as  20  percent 
(Ref.  23).  observations  over  many  years 
have  documented  that  it  is  usuidly  no 
more  than  5  percent  (occasimially  up  to 
10  percent)  with  the  use  of  intermediate 
strength  tuberculin  (5  TCT),  and  1  per¬ 
cent  or  less  with  high  doses  (100  to  250 
TU)  of  tuberculin  (Refs.  20  through  22. 
24) .  In  most  patients  who  are  very  sick 
with  tuberculosis,  the  tuberculin  test, 
when  previously  negative,  becomes  posi¬ 
tive  after  a  few  weeks  of  treatment. 

(2)  Specificity.  Although  the  tubercu¬ 
lin  test  is  very  good  for  the  recognition 
of  tuberculous  infection,  infections  with 
mycobacteria  other  than  M.  tuberculosis 
or  M.  bovis  cad  cause  reactions  to  tuber¬ 
culin  (Refs.  25  through  27) .  This  not  sur¬ 
prising  since  all  mycobacteria  and  many 
nocardia  species  share  antigois  (Refs.  28 
through  33).  The  specificity  of  the  PPD 
test  varies  geographically  according  to 
the  prevalence  of  these  other  infectlmis, 
specificity  generally  being  highest  in  the 
Arctic  and  at  high  altitudes  and  lowest 
in  the  tropics  and  at  low  elevations  (Refs. 
34  and  35). 

Specificity  is  intimately  related  to  the 
concentratUm  of  tuberculin  used  for  the 
test.  Furcolow  et  al.  showed  that  most 
individuals,  including  infants,  reacted  to 
some  doses  of  PPD  when  iircreasing 
amounts  were  given  (Ref.  16) .  A  larger 
proportion  of  persons  will  react  to  high- 
dose  tuberculin  than  to  low  or  intermedi¬ 
ate  dose  tuberculin.  Some  of  these  indi¬ 
viduals  have  been  infected  with  M .  tuber¬ 
culosis.  some  with  other  species  of  myco¬ 
bacteria.  and  some  probably  with  other 
organisms  that  share  antigens  in  the  cell 
wall,  such  as  nocardia  and  corynebacteria 
(Refs.  28  through  33) .  The  main  value  of 
a  high-dose  tuberculin  test  is  in  a  nega¬ 
tive  reaction,  which  makes  a  diagnosis 
of  mycobacterial  infection  unlikely  in  the 
absence  of  the  conditions  listed  above 
which  diminish  all  delayed  hypersensi¬ 
tivity  reactlcms. 

“Conversions”  to  positive  tuberculin 
tests  may  sometimes  result  frcan  the 
“booster”  effect  of  a  previous  test  (Refs. 


36  through  39)  and  after  blood  transfu¬ 
sion  from  a  tuberculin  positive  donor 
(Ref.  40) .  Conversicm  after  blood  trans¬ 
fusion  presumably  is  due  to  the  transfer 
of  sensitized  lymphocytes  or  their  prod¬ 
ucts.  The  tuberciilln  test  has  remained 
positive  in  a  recipient  tor  at  least  8 
months  (Ref.  41) .  Aversion  of  a  positive 
test  to  negative  also  has  been  documented 
(Refs.  42  through  44).  This  is  most  apt 
to  occur  when  isoniazld  treatment  is 
given  shCH*tly  after  infection  has 
occurred. 

Characteristics  of  Effectiveness 

(i)  Test  material — (1)  Chemical  com¬ 
position.  Extensive  investigation  by  in¬ 
creasingly  sophisticated  chemical  and 
immunologic  techniques  has  resulted  in 
a  wealth  of  information  cm  the  chemical 
composition  of  Tuberculin.  PPD.  It  is 
agre^  that  the  major  active  principles 
are  protein  in  nature.  Seibert  found  that 
PPD-S  cimtained  1.2  percent  nucleic  acid 
and  5.9  percent  p<^saccharide  (Ref.  45) . 
She  was  able  to  iscdate  two  distinct  poly¬ 
saccharide  fracticms  (I  and  ID  and  three 
distinguishable  protein  fractions  (A.  B, 
and  C)  (Ref.  46) .  The  A  protein  fraction 
demonstrated  the  slowest  migration 
iriien  studied  by  electrophoresis.  While 
the  mobility  of  the  B  and  C  protein  frac¬ 
tions  was  ai^roximately  the  same,  their 
solubility  properties  were  different.  Pro¬ 
tein  A  was  more  potent  and  possibly 
more  specific  than  protrin  C  in  eliciting 
the  tuterculin  reaction  in  infected  ani¬ 
mals  and  human  beings.  Polysaccharide 
fraction  I  was  a  .small  molecule  and  poly¬ 
saccharide  fraction  n  was  a  large  mole¬ 
cule.  Neither  of  these  polysaccharide 
fractions  produced  skin  reactimis  in  tu¬ 
berculous  animsds  or  human  beings. 
Daniel  and  Affront!  (Ref.  47)  recently 
have  identified  Seibert’s  three  protein 
fractions  in  an  immimo-electnvhoretic 
system  with  the  U.S. -Japan  refnence 
anti-serum.  Also  ^iplytog  Immunoelec¬ 
trophoresis  to  whole  PPD.  (not  PPD-S) . 
Moulton  et  aL  (Ref.  48)  identified  five 
oomopnents.  of  which  imly  three  ap¬ 
peared  to  be  q?eclfic  as  identified  by 
cross-sensitivity  testing  in  guinea  pigs. 
Protein  was  again  implicated  as  the  re¬ 
active  ciHnponent  wh^  treatment  with 
pronase  destroyed  the  antigenic  reactiv¬ 
ity  ot  these  three  components.  Daniel 
and  Ferguson  described  two  purified  pro¬ 
tein  fractions  which  they  called  a,  and  a. 
(Ref.  49) .  while  Nagal  and  his  oo-work- 
ers  described  five  relatively  pore  proteins 
each  wlUi  a  molecular  wright  of  approxi¬ 
mately  10,000  daltons  (Ref.  50) . 

(2)  Reproducibility.  It  has  long  been 
recognized  that  potency  can  vary  from 
batch  to  batch.  Seibert  (Ref.  46) ,  in  eval¬ 
uating  the  production  of  tuberculin, 
found  that  four  different  strains  ot  tu¬ 
bercle  bacilli  yielded  different  relative 
amounts  of  polysaccharide  fractions  I 
and  II  and  protein  fractions  A,  B,  and  C. 
Further,  different  batches  of  tuberculin 
prepared  from  the  same  strains  yielded 
different  relative  amounts  of  these  five 
products. 

Nagai  et  aL  (Ref.  50)  demimstrated 
that  protein  content  of  the  culture  fil¬ 
trate  increases  with  the  age  of  the  cul¬ 


ture.  Using  disc  gel  analysts,*^  their  work 
showed  that  sharp  protein  filtrate  frac¬ 
tions  can  be  identified  between  the  3d 
and  5th  week  of  culture  growth,  but 
thereafter  protein  modifications  make 
identification  more  difficult. 

(3)  Standardization.  Standardization 
in  an  animal  model  may  not  refiect  the 
situation  in  other  animals  or  humans 
(Refs.  17  through  19).  However,  follow¬ 
ing  batch  standardization  in  human  pop¬ 
ulations  (Ref.  51) ,  It  is  possible  to  stand¬ 
ardize  PPD  lots  against  the  Reference 
Standard  (PPD-S)  using  sensitized 
guinea  pigs,  provided  an  adequate  num¬ 
ber  animals  is  used  and  readings  are 
made  in  a  fashion  that  obviates  reader 
bias  (Refs.  52  and  53).  Recently,  a  new 
method  of  comparing  tuberculin  prep- 
aratl(His  by  using  lymphocyte  cultures 
has  been  described  but  not  yet  evaluated 
(Ref.  54) . 

(4)  Stability.  PPD  is  stable  for  long  pe¬ 
riods  under  proper  conditions  of  storage. 
Inactivation  by  ultraviolet  light  and  re¬ 
moval  by  adsorption  to  glass  and  plastic 
has  been  documented  (Refs.  55  through 
57).  Loss  of  activity  by  adsorption  has 
been  diminished  considerably  by  the  ad¬ 
dition  of  a  wetting  agent  such  as  poly- 
sorbate  80  (Refs.  58  through  60). 

(5)  Sensitization.  In  the  ordinarily 
used  dosages.  PIT)  has  not  been  shown  to 
induce  a  primary  immimologlc  response. 
Tukey,  DePour  and  Seibert  (Ref.  61  > 
demonstrated  that  repeated  injections  of 
PPD  given  over  periods  of  weeks  and 
months  to  student  nurses  who  failed  to 
react  to  high  dose  PPD  initially,  did  not 
produce  positive  skin  reactions.  Seibert 
reported  (Ref.  62)  that  rabbits  could  be 
sensitized  by  repeated  Injections  of  10 
mg  of  PPD,  whereas  nine  injections  of 
0.05  mg  did  not  sensitize  any  of  six  nor¬ 
mal  guinea  pigs. 

It  has  not  been  demonstrated  that 
PPD  augments  the  immunologic  response 
except  in  persons  whose  sensitivity  has 
waned  and  is  "boosted”  by  a  tuberculin 
test  (Refs.  36  through  39) . 

(6)  Elimination  by  host.  Although  the 
clearance  of  PPD  from  the  skin  test  site 
within  24  hours  has  been  demonstrated 
In  guinea  pigs  (Refs.  63  and  64) ,  no  data 
are  available  on  its  elimination  from  the 
human  body. 

(7)  DUuent.  The  currently  used  dilu¬ 
ents  are  not  sensitizing.  In  animal  and 
human  studies  performed  at  tiie  World 
Health  Organization  Tuberculosis  Re¬ 
search  Office  In  Copenhagen,  no  sensiti¬ 
zation  could  be  induced  by  polysorbate 
80  alone  (Ref.  58). 

(ii)  Test  method — (1)  Application. 
PPD  is  applied  by  the  intracutaneous 
(Mantoux)  or  mifitlple  puncture  tech¬ 
nique.  The  Mantoux  test  is  simple  and 
accurate.  The  multiple  puncture  tests 
are  simple  but  deUver  a  variable  and  un¬ 
determined  quantity  of  test  material 
into  the  skin. 

(2)  Measurement.  The  reaction  to 
these  tests  is  a  roughly  circular  area  of 
induration,  usually  with  clear-cut  boun- 
■  daries.  The  Mantoux  test  is  easily  read¬ 
able  by  trained  obscnreia.  The  multiple 
puncture  methods  may  result  in  one  or 
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several  small  reactions  which  may  co¬ 
alesce  to  form  a  circular  reaction. 

(3)  Quantitative  dose  response.  The 
Mantoux  method  produces  a  range  of  re¬ 
actions  that  Is  siifficlent  for  dose- 
response  studies.  These  studies  are  more 
difficult  with  the  miiltiple  puncture 
methods  because  of  the  discontinuous 
distribution  of  reaction  sizes  resulting 
from  coalescence  of  multiple  small  re¬ 
actions. 

(4)  Duration  of  reaction.  In  a  study 
of  reactions  caused  by  PPD,  it  was  foimd 
that  mean  indiuratlon  size  was  relatively 
constant  from  24  to  120  hours  (Ref.  65). 

(b)  Safety — (1)  Host  response.  PPD 
has  had  widespread  use  in  millions  of 
persons  over  many  years,  with  great 
safety.  There  is  no  evidence  that  it  pro¬ 
duces  anaphylaxis;  carcinogenic,  terato¬ 
genic,  or  mutagenic  effects;  sensitization 
to  the  product;  reactivation  of  tubercu¬ 
losis;  or  Interference  with  other  medica¬ 
tions.  Infrequently,  there  may  be  a  se¬ 
vere  local  skin  reaction  with  vesicula- 
tion,  pain,  and  tissue  necrosis.  Very  se¬ 
vere  reactions  may  be  associated  with 
constitutional  symptoms  of  fever  and 
malaise  as  well  as  lymphangitis  and 
lymphadenitis,  but  such  reactions  are 
rare.  Localized  scarring  and  change  in 
skin  pigmentation  may  occur  infre¬ 
quently  f (lowing  severe  reactions;  how¬ 
ever,  very  little  residual  scarring  was 
noted  from  the  reactions  produced  by  in¬ 
advertent  injection  of  10,000  TU  (Ref. 
66). 

(ii)  Test  material — (1)  Sterility.  The 
method  of  preparation  can  be  expected 
to  kill  all  microbial  agents.  The  stsindard 
sterility  tests  seem  to  be  sufficient  for 
this  particular  substance. 

(2)  Purity.  It  is  highly  unlikely  that 
any  dead  microbial  agents  are  present. 
No  tests  are  done  for  non-microbial  con¬ 
taminants.  Other  contaminants  are 
highly  unlikely. 

(3)  Elimination  by  host.  No  data  are 
available. 

(4)  Toxicity.  There  is  no  indication  of 
toxicity  when  PPD  is  used  intracuta- 
neously  in  the  usual  dosages.  Tuberculo- 
protein  has  been  shown  to  have  a  low- 
grade  intrinsic  toxicity  for  non-sensl- 
tized  animals.  Seibert  and  Munday 
foimd  that  normal  animals  could  be 
killed  by  the  Injection  of  PPD,  but  it 
required  50  times  the  amount  lethal  for 
Infected  animals  (Ref.  67) .  The  standard 
required  safety  tests  should  be  sufficient 
to  protect  against  the  inadvertent  intro¬ 
duction  of  toxic  materials. 

(iii)  Test  method.  The  Intracutaneous 
Mantoux  and  multiple  puncture  meth¬ 
ods  of  injection  produce  very  little  pain 
or  bleeding,  and  are  es.sentlally  non- 
injurious. 
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Tuberculin.  PPD  (Diluted)  Aplisol** 
By  Parks-Davis 

1.  Product.  Tuberculin,  PPD  (Diluted) 
Aplisol^  manufactured  by  Parke.  DaVis 
and  Co. 

2.  Description.  The  primary  purpose  of 
the  Parke,  Davis  and  Company  Tuber¬ 
culin.  PPD  product  is  to  detect  delayed 
hypersensitivity  in  individuals  who  have 
had  immunologic  experience  with  Myco¬ 
bacterium  tuberculosis  and  Mycobac¬ 
terium  bovis.  The  product  is  an  aqueous 
solution  of  a  purified  protein  derivative 
of  tuberculin  (PPD).  It  was  prepared  by 
the  ammonium  sulphate  method  of  Sei¬ 
bert  (Ref.  1)  frcHn  culture  filtrates  of 
M.  tuberculosis.  The  final  solution  is  sta¬ 
bilized  with  polysorbate  80  (Tween-80**) . 
is  buffered  with  potassium  and  sodium, 
phosphate  (pH  7.3  plus  or  minus  0.1), 
contains  about  0.35  percent  phenol  as  a 
preservative,  and  is  bioequivalent  in 
potency  to  the  standard  PPD-S  (5  TU/0.1 
ml) .  The  marketed  product,  injected  by 
the  Mantoux  method,  is  ready  for  use 
without  dilution.  At  the  present  time  all 
production  lots  are  prepared  from  a 
single,  lyophilized  Master  “Batch"  Rx 
974777  which  has  been  clinically  stand¬ 
ardized  in  order  to  “eliminate  lot-to-lot 
varlaticm." 

Master  Batch  Rx  974777  was  prepared 
from  the  culture  filtrate  of  M.  tubercu¬ 


losis  grown  as  mats  or  surface  pellicles 
in  Long’s  liquid  synthetic  medium  (Ref. 
2) .  At  the  end  of  incubation,  the  flasks 
were  heated  lor  3  hours  in  flowing  steam, 
the  larger  particles  removed  by  filtratioA 
through  coarse  filtn*  paper,  and  the  vari¬ 
ous  filtrates  were  pooled.  Phenol  was 
added  to  a  final  concentration  of  0.5  per¬ 
cent  and  the  filtrates  passed  through  a 
Mandler  candle  or  membrane  filter.  After 
tests  for  sterility,  safety,  and  content  of 
total  protein  nitrogen,  carbohydrate,  and 
nucleic  acid,  the  filtrate  was  washed  free 
of  medium  constituents  “until  chloride 
negative."  The  filtrate  was  then  reduced 
in  volume  to  a  standard  protein  concen¬ 
tration.  Saturated  ammonium  sulphate 
was  added  to  the  concentrated  filtrate 
at  pH  7.0  to  7.4.  The  resultant  precipitate 
w'as  recovered  by  centrifugation  and  dis¬ 
solved  in  phasphate  buffer,  pH  7.2  to  7.6 
followed  by  precipitation  with  ammo¬ 
nium  sulphate  and  resolution  in  phos¬ 
phate  buffer.  The  final  precipitate  was 
dissolved  in  phosphate  buffer  pH  7.2  t,o 
7.6  containing  0.5  percent  phenol.  ThLs 
final  solution  was  exhaustively  washed 
by  ultraflltration  with  the  phosphate 
buffer-phenol  diluent  until  it  was  free 
of  sulphate  ions.  Microkjeldahl  nitrogen 
determinations  were  performed  on  the 
final  solution  and  protein  content  was 
calculated  on  the  basis  of  16.3  percent 
nitrogen  in  PPD.  The  final  solution  was 
distributed  into  vials,  lyoj^illzed  and 
stored  at  4*  C. 

The  Parke-Davis  Tuberculin,  PPD 
(bioequivalent  to  5  TU  PPD-S)  is  pre¬ 
pared  irom  a  concentrate  of  PPD  made 
by  reconstituting  portions  of  the  lyophi¬ 
lized  Master  Batch  Rx  974777  in  sodium 
and  potassium  phosphate  buffered  saline 
containing  0.0005  percent  polysorbate  80 
and  approximately  0.35  percent  phenol 
to  make  a  predetermined  fixed  final  vol¬ 
ume  on  the  basis  of  previous  standardi¬ 
zation.  After  sterilization  by  membrane 
filtration,  the  concentrate  is  assayed  for 
total  nitrogen  (protein  determined  on 
the  basis  of  16.3  percent  nitrogen  in 
PPD),  nucleic  acid,  and  carbohydrate, 
and  tested  for  sterility.  Finally,  the  po¬ 
tency  is  estimated  in  guinea  pigs  (250,000 
TU  plus  or  minus  62,500  TU/mD.  The 
final  product  is  made  by  diluting  this 
concentrate  in  the  appropriate  buffer  to 
a  predetermined,  fixed  volume  and  then 
subjecting  it  to  the  following  assays: 
Phenol  content,  polysorbate  content, 
sterility  test,  and  potency  test  in  guinea 
pigs.  The  bulk  PPD  diluted  solution  is 
then  aseptically  filled  into  presterilized 
vials  and  stoppered. 

3.  Analysis — (a)  Effectiveness.  In  their 
submitted  material,  Parke,  Davis  and 
Company  report  coated  data  from  five 
well  controlled  studies  in  humans  using 
Tuberculin,  PPD  diluted  Aplisol  and  Tu¬ 
berculin,  PPD-S.  The  sensitivity  and 
specificity  of  this  product  were  shown  to 
be  identical  with  that  of  PPD-S. 

There  was  little  information  specifi¬ 
cally  referring  to  the  ability  of  this  prod¬ 
uct  to  identify  all  individuals  who  have 
had  immunologic  experience  with  M. 
tuberculosis.  CTross-feactlons  in  guinea 
pigs  do  not  occur  between  the  Parke, 
Davis  and  Company  Tuberculin,  PPD 
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and  coccidioidin.  hlstoplasinin,.or  blas> 
tomycln. 

Charactebistics  or  Effectiveness 

<i)  Test  material — (1)  Composition. 
The  chemical  corapoeitlon  of  the  Im- 
munologlcally  active  material  to  not  de¬ 
fined.  The  product  to  diaracterteed  ac- 
cordhig  to  Its  nucleic  acid,  carbohy¬ 
drate  and  nltrc^en  content.  The  diluent 
contains  sodium  and  potassltun  phos- 
I^ate,  sodium  chloride,  polysorbate  80 
and  phenol.  The  pH  of  the  buffered  dil¬ 
uent  is  specified  to  be  7.3  plus  or  minus 
0.1.  All  of  the  chemicals  are  reagent 
grade  except  for  polysorbate  80  which  Is 
U8P  grade. 

(2)  ReproducibiHty.  The  Parke-Davls 
product  to  made  from  a  single  Master 
Batch  Rx  974777  which  should  eliminate 
lot-to-lot  variation  with  the  exception 
of  possible  batch  deterioration.  In  the 
c<»npany  protocol  123-12  two  “working 
concentrations”,  T4986  and  T5664,  were 
tested  against  each  other  and  against 
PPD-S  In  well-controlled  studies  In  hu¬ 
mans.  The  two  lots  were  found  to  be 
equally  potent  to  each  other  and  to  PPD- 
S. 

(3)  Standardization  in  laboratory  sys¬ 
tems.  The  potency  of  Parke,  Davis  and 
Company  Tuberculin,  PPD  Is  estimated 
In  guinea  pigs  by  comparing  the  skin 
test  reaction  of  the  lot  under  test  with 
that  of  the  U.8.  Tuberculin,  PPD-S 
standard.  For  the  guinea  pig  potency 
tests  each  lot  Is  cmnpared  with  standard 
tuberculin  hi  animals  sensitized  by  the 
Injection  of  the  heat-killed  strain  Jamai¬ 
ca  22  M.  tuberculosis  in  mineral  oil.  The 
prescribed  test  calls  for  at  least  four  ani¬ 
mals,  each  of  which  to  tested  with  four 
different  concentrations  of  the  test  ma¬ 
terial  and  standard.  The  pot^cy  Is  es¬ 
timated  by  a  “computer  program.”  The 
guinea  pig  test  Is  used  fiM*  “In-house 
manufacturing  control”  only.  The  stand¬ 
ard  acceptability  for  the  final  product 
consists  of  potency  of  16  TTJ  plus  or 
minus  3.2  TU  per  0.1  ml  (20  percent  va¬ 
riation)  .  It  is  stated  that  results  of  rep¬ 
licate  potency  determinations  on  three 
consecutive  production  lots  were  sub¬ 
mitted  to  the  Bureau  of  Biologies. 

(4)  Stability.  The  manufacturer  states 
“stability  data  on  the  first  five  lots  (ff 
Aplisol  are  being  provided  to  the  Bureau 
of  Biologies  as  the  lots  become  available.” 
While  no  data  were  submitted.  It  Is  stat¬ 
ed  that  potency  tests  are  performed  <»i 
final  container  samples  stored  at  4,  22, 
37,  and  45*  C  over  a  period  of  at  least  30 
months.  In  clinical  trials  of  lot  stability 
performed  on  inmates  of  two  different 
Michigan  institutions  (410  volunteers) 
with  test  preparations  X-42432  (  5  TU/ 
0.1  ml  5  ppm  polysorbate  80),  X-42431 
<5  TU/0.1  ml  15  ppm  polysorbate  80), 
and  T-5983  <5  TU/0.1  ml)  the  follovving 
were  determined: 

(a)  The  PPD  potency  was  unchanged 
throughout  the  use  life  of  stabilized  50 
dose  vials  of  their  product. 

(b)  Polysorbate  80  at  a  concentration 
of  15  ppm  was  sufficient  to  maintain  the 
potency  in  a  aeemuiary  container  (glass 
syringe)  for  at  least  8  days. 

(c)  Two  different  “working  concen¬ 
trates*  frexn  the  Master  Batch  contain¬ 


ing  5  ppm  polysorbate  80  were  equipo- 
tent  with  5  TU  PPD-S  In  biological  ac¬ 
tivity. 

(d)  A  concentration  of  5  ppm  poly¬ 
sorbate  80  was  insufficient  to  maintain 
potesxj  of  their  product  In  a  secondary 
cimtalner  (glass  syringe)  for  a  least  8 
dasrs. 

These  cwiclusions  were  all  drawn  from 
Protoced  123-21  which  was  Included  In 
the  material  submitted  by  Parke,  Davis 
and  Company. 

(5)  Sensitization.  Cross  sensitization 
studies  have  been  perfmmed  at  Parke, 
Davis  and  Company  using  guinea  pigs 
which  have  been  sensitized  with  “Tuber¬ 
culin,  HlstcH^lasmln,  Blastomycln”.  In 
each  Instance,  the  homologous  test  an¬ 
tigen  elicited  responses  equivalent  to  the 
homologous  standard  while  the  heterolo¬ 
gous  test  antigen  elicited  little  or  no  re¬ 
sponse.  There  appear  to  be  no  specific 
data  with  regard  to  sensitization  of  hu¬ 
mans  after  repeated  Inoculations  of  their 
specific  product. 

(6)  Elimination  by  the  host.  There 
were  no  data  provided  regarding  ellml- 
nation  of  this  particular  product  by  the 
host. 

(7)  Diluent.  The  diluent  Is  checked  for 
pH,  conductivity,  and  phenol  concentra¬ 
tion.  No  reactions  have  been  reported 
from  the  use  of  the  diluent.  Phenol,  0.35 
percent,  would  appear  to  be  non-sensl- 
tlzlng  based  on  extensive  clinical  experi¬ 
ence  with  many  products  Into  which  It  Is 
InconxHwted.  In  animal  studies  per¬ 
formed  at  the  World  Health  Organiza¬ 
tion  Tuberculosis  Research  Office  In  Co¬ 
penhagen  (Ref.  3),  employing  guinea 
pigs  and  rabbits,  no  sensitization  could 
be  Induced  against  polysorbate  80  or 
against  the  ciHnbinathm  of  polysorbate 
and  tuberculin.  Similar  results  were  also 
obtained  In  man. 

(11)  Test  method — (1)  Application  and 
dosage.  The  application  of  the  test 
(Mantoux  method)  to  simple  and  ac¬ 
curate,  involving  the  use  of  a  tuberculin 
syringe  and  needle. 

(2)  Quantitative  dose  response  and 
duration  of  reaction.  The  manufacturer 
suggests  that  reactions  be  read  at  48  to 
72  hours  in  man  and  at  18  to  24  hours 
in  experimental  guinea  pig  systems.  No 
specif  Information  was  availal^  in  re¬ 
gard  to  a  defined  time  course  for  reac¬ 
tions  with  this  product.  In  cllnioai  stud¬ 
ies  of  the  quantitative  relationships  be¬ 
tween  the  Parke -Davis  product  and 
PPD-S  skin  test  responses,  the  mean 
response  increased  as  expected  with  in¬ 
creasing  concentrations  over  a  test  dose 
range  of  three  concentrations  (1:3:9 
with  the  middle  dilution  cemtaining, 
based  on  preliminary  clinical  assay,  a 
level  of  PPD  approximately  equal  in  po- 
tenej’  to  5  TU  of  PPD-S).  These  data 
were  presented  in  Protocols  123-9  and 
123-10. 

<b)  Safety — (i)  Host  Response.  In  clin¬ 
ical  test*  in  over  1,700  volunteers  in  the 
Forida  and  Michigan  areas  to  evaluate 
potency  and  stability  of  the  product,  no 
constitutional  or  anaphylactic  reactions 
were  reported.  The  manufacturer  lists 
several  millkm  doses  sold  In  the  pest 
years  in  10  and  50  dose  vials.  They  state 
since  its  introduction  that  “there  have 


been  only  three  complaints  of  l(x:al  reac¬ 
tions.  three  false  positives  and  (me  false 
negative  reported  in  letters  and  tele¬ 
phone  calls  from  medical  peraonneL” 
They  further  state  that  none  of  these  re¬ 
actions  were  serlotis.  The  vaUdity  of 
these  complaints  has  never  been  estab¬ 
lished  and  the  actual  type  of  reaettons 
was  not  presented.  The  Panri  foimd  no 
Information  on  potental  carcinogenic, 
teratogenic,  or  mutagoiic  effecta  from 
this  product  As  in  any  tuberculin  test, 
severe  skin  rsactlcms  can  <x:cur  occasion¬ 
ally  with  vralculatton  and  necrosis.  In 
some  of  these,  lymphangitis,  l3mi];^ad- 
enltis,  and  symptoms  of  malaise  and 
fever  may  occur  for  a  day  or  so.  Rarely 
in  severe  reacthms,*  scarrt^  and  changes 
in  pigmentatiem  may  occur. 

(U)  Test  material — (1)  Sterility.  The 
manufacturer  states  that  Master  Batch 
Rx  Vivm  has  been  tested  for  sterility 
and  safety  tests  In.gulnea  pigs  at  various 
stages  In  the  processing  procedure.  These 
tests  are  conducted  In  a  manner  to  com¬ 
ply  with  SS  610.12  and  650.13(b)  of  the 
Federal  regulations.  There  appear  to  be 
no  routine  tests  performed  for  the  pres¬ 
ence  of  viral,  mycotrfasmal,  or  fungal 
contamination.  It  to  highly  imlikely  that 
such  c(mtamlnants  would  be  present. 

(2)  Pvaity.  (5ther  c<mtamlnants  are 
unlikely, 

(3)  Elimination  by  host.  There  was  no 
informatl(m  on  product  elimination  by 
the  host. 

(4)  Toxicity.  This  product  appears  to 
be  nontoxic  by  human  experience. 

(iil)  Test  method.  The  test  produces 
very  little  pain  or  bleeding  and  Is  essen¬ 
tially  nonlnjurious.  The  small  amount 
of  polysorbate  80  detergent  (5  ppm) 
added  to  the  solutl(m  does  not  cause  an 
irritant  or  painful  response. 

4.  Recommendations,  (a)  The  Panel 
recommends  that  this  product  should  be 
placed  hi  Category  I,  safe  and  effective. 
For  future  batches,  the  manufacturer 
should  submit  accepitable  data  based  on 
scientifically  sound  metiiods  to  demcm- 
strate  effectiveness  In  humans  (Ref.  4) . 
These  data  should  include  for  each 
batch: 

(i)  Comparison  of  the  product  with 
the  standard  by  means  of  dose  response 
curves. 

(li)  Distributiem  of  reaction  sizes  in 
persems  known  to  be  Infected  and  in 
those  presumed  to  be  uninfected  with 
M.  tuberculosis  and  In  addition  in  per¬ 
sons  presumed  to  be  infected  with  other 
mycobacteria. 

(iii)  Chemk»l  cluuwcterlzation  (in¬ 
cluding  iHotein,  carbohydrate,  lipid  and 
nucleic  acid)  should  be  performed  on 
each  batch  to  assess  constotencry  of  pro¬ 
duction. 

(b)  Furthermore,  the  Panel  recom¬ 
mended  no  changes  in  the  labeling. 
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Tuberculin,  PPD,  Multiple  Puncture 

Devtce  (Aplitest)  by  Parke-Davis 

1.  Product.  Tuberculin.  PPD,  Multi¬ 
ple  Puncture  Device  (Aplitest)  manu¬ 
factured  by  Parke.  Davis  and  Company. 

2.  Description.  The  Parke.  Davis  and 
Company  multiple  pimcture  device,  Apli¬ 
test,  is  a  "screening  tool  indicated  to  de¬ 
tect  tuberculin-sensitive  individuals.” 
The  manufacturer  states  (in  the  pack¬ 
age  insert)  that  the  test  unit  has  "been 
standardized  by  clinical  studies  in  hu¬ 
man  subjects  to  give  reactions  equiva¬ 
lent  to  5  TU  of  PPD-S  administered 
intradermally  in  the  Mantoux  test”  and 
labels  the  product  “each  device  is  clini¬ 
cally  equivalent  in  potency  to  5  TU  ad¬ 
ministered  intradermaUy.” 

Master  Batch  No.  975302  Tuberculin 
PPD  used  for  the  Aplitest  was  prepared 
from  the  D.T.  strain  of  human  tubercle 
bacilli.  The  organisms  are  inoculated 
into  L-asparagine  synthetic  medium. 

Flasks  showing  good  growth  are  proc¬ 
essed  through  a  series  of  steps  until  the 
final  precipitation  with  ammonium  sul¬ 
fate.  The  protein  nitrogen  content  is  de¬ 
termined.  The  final  solution  is  then  filled 
Into  vials,  frozen  and  dried  in  a  vacuum 
dryer  at  not  more  than  30*  C. 

Aplitest  (tuberculin,  PPD,  concen¬ 
trated)  is  a  single-use  multiple  puncture 
device,  consisting  of  a  cylindrical  plas¬ 
tic  holder,  open  on  one  end  with  four 
stainless  steel  tines  on  the  other  end. 
The  tines  are  coated  with  concentrated, 
dried  PPD.  The  devices  are  designed 
so  that  the  narrow  tine-bearing  end  of 
each  one  fits  into  the  hollow  end  of  an 
adjacent  unit,  or  into  a  protective  cap. 
After  the  multiple  pimcture  units  are 
assembled,  they  are  cleaned  and  de¬ 
greased.  The  tines  are  machine-dipped 
in  the  PPD  solution  and  then  dried.  The 
devices  are  machine-packed  and  this 
final  product  Is  steriliz^. 

3.  Analysis — (a)  Effectiveness.  All  re¬ 
ported  studies  on  the  sensitivity  and 
specificity  of  this  product  used  Lot  No. 
X-42194  prepared  from  a  lyophiUzed 
Master  Batch  No.  975302  PPD  powder 
“which  is  reserved  for  all  preparations 
of  Tuberculin,  PPD,  Multiple  Puncture 
Devices.”  Lot  No.  X-42194  was  not  in¬ 
tended  for  commercial  distribution;  sub¬ 
sequent  lot  preparations  to  be  used  in 
market  sales  depend  upon  “weighted 
mean  potency”  calculations  arising  from 
a  4  X  4  block  comparisim  on  4  guinea  pigs 
as  described  under  the  unit  dealing  with 
reproducibility. 

Lot  No.  X-42194  was  used  in  six  studies 
conducted  by  the  manufacturer.  The  de¬ 
vice  to  be  marketed  (containing  0.2  ml- 
crograms  of  PPD/ device)  was  tested  for 
co-p(x^tivity  and  co-negativity  with  5  TU 
of  PPD-S  givai  by  the  Mantoux  tech¬ 
nique  on  1,686  persons,  of  wh(Hn  372  re¬ 


acted  to  the  standard  Mantoux  with  10 
or  more  mm  of  induration.  However,  the 
manufacturer  excluded  the  results  of 
603  tests.  Including  212  Mantoux  reac¬ 
tors,  on  the  grounds  that  the  simultane¬ 
ous  adminlstratlmi  of  three  multiple 
puncture  tests  and  one  Mantoux  test  (for 
a  maximum  possible  dose  of  75  TU) 
would  somehow  overload  the  host  re¬ 
sponse  mechanisms  and  thereby  render 
the  results  invalid. 

A  summary  report  of  the  four  studies 
considered  by  the  manufacturer  to  be 
valid  gives  the  combined  results  on  1,083 
subjects  at  four  locations  in  Michigan, 


In  the  package  Insert  the  manufac¬ 
turer  recommends  following  the  Ameri¬ 
can  Thoracic  S(x:iety  guidelines  on  in¬ 
terpreting  the  skin  test  response  to  mul¬ 
tiple  puncture  tests: 

3  mm  or  more  of  induration  without  co- 
alescense — Doubtful  Reaction.  Reactions  of 
this  size  range  reflect  sensitivity  that  can  re. 
suit  from  Infection  with  either  atypical  my- 
oobacteiia  or  Af.  tuberculosis:  hence  they  are 
classlfled  as  doubtful.  A  standard  Mantoux 
test  should  be  done  on  all  subjects  In  this 
group  •  •  *. 

In  all  of  the  studies  reported  by  the 
manufacturer,  persons  with  vesiculation 
to  the  Aplitest  had  10  mm  or  more  of  in¬ 
duration  to  5  TU  PPD  by  the  Mantoux 
method. 


Study  No. 

-14 

14A 

15 

le 

17 

19 

Totals 

Mantoux  positive 

2.5 

18.7 

4 

2 

16 

1 

44.2 

(10  mm). 

Tine  vesiculation. . 

.  2.5 

19.0 

4 

2 

16 

1 

44.5 

Of  the  200  persons  with  a  coalescent 
reaction  to  the  Aplitest  but  without  ve¬ 
siculation,  86  percent  were  positive  (10 
mm)  PPD  5  TU  Mantoux  reactors. 


Study  No. 

14  14A  15  16  17  19 

Totals 

Mantoux  Positive 

62.0  38.3  13.36.7  48.7  3.0 

172 

(lOmra). 

THne  coaIe.sce.nce... 

.66.5  55.3  17.0  6.7  51.0  3.5 

200 

The  manufacturer’s  package  insert 
recommends  that  “vesiculation”  or  “co¬ 
alescence  of  induration  from  two  or  more 
puncture  points”  be  considered  as  “posi¬ 
tive  reaction — the  test  may  be  Inter¬ 
preted  as  positive  and  equivalent  to, a 
reaction  of  10  mm  or  more  of  induration 
with  PPD-S  (5  TU)  administered  by 
Mantoux  test.” 

Characteristics  of  Effectiveness 

(1)  Test  material — (1)  Chemical  com¬ 
position.  The  PPD  for  the  Aplitest  de- 


PliHida,  and  the  Bahama  Islsmds.  Hie 
following  table  gives  the  results  of  these 
four  studies,  both  combined,  as  in  the 
summary  r^xx-t,  and  separately  be¬ 
cause  there  is  reason  to  believe  that  com¬ 
bination  in  this  instance  is  inappnnirlate. 
The  table  also  gives  results  from  the  two 
sides  excluded  from  the  summary  re¬ 
port.  If  a  positive  Aplitest  result  is  de¬ 
fined  as  2  or  more  mm  of  induration,  and 
a  posltiv»  Mantoux  result  as  10  or  more 
mm  of  induration,  the  following  sum¬ 
mary  statistics  are  obtained.  In  all  cases, 
the  averages  of  multiple  readings  were 
used.  / 


vices  was  characterized  only  in  general 
terms.  It  is  analyzed  for  nitrogen,  nucleic 
acid,  and  carbohydrate  content.  Chlo¬ 
rides  and  sulfates  were  removed  in  the 
course  of  preparation.  The  diluent  for 
the  final  dipping  solution  contains  so¬ 
dium  and  potassium  phosphates,  sodium 
citrate,  and  phenol.  Each  device  is  esti¬ 
mated  to  contain  0.1  micrograms  of 
phenol. 

(2)  Reproducibility.  To  date,  only  one 
lot  (No.  X-42194)  of  Aplitest  devices  with 
the  current  dosage  hsis  been  prepared 
frmn  the  large  Master  Batch  No.  975302. 
The  manufacturer  states  that  future  lots 
for  the  Aplitest  device  will  be  prepared 
by  dissolving  a  measured  amount  of  PPD 
Batch  No.  975302  in  sterile  buffered  dil¬ 
uent.  c(mtalning  approximately  0.5  per¬ 
cent  phenol  to  a  "pre-determlned  con¬ 
centration” — appiarently  based  on  the 
weight/volume  ratio  found  to  be  satis¬ 
factory  for  cliniced  use  during  the  human 
studies  with  Lot  No.  X-42194  0.2  micro¬ 
grams/device.  A  sample  of  this  dip  solu¬ 
tion  is  assayed  for  guinea  pig  potency  (4 
sensitized  guinea  pigs)  and  must  meet  a 
standard  of  125,000  plus  or  minus  62,500 
TU/ml.  Apparently,  the  tests  are  not 
applied  in  a  blind  or  random  manner  and 
no  precautions  are  taken  to  avoid  reader 
bias. 

The  solution  is  stored  at  2  to  8*  C  while 
this  test  is  satisfactorily  ccxnpleted  and 
then  used  for  tine  dipping. 

(3)  Standardization.  The  final  prod¬ 
uct  has  apparently  been  standardized  in 
guinea  pigs.  The  manufacturer  states 
that  the  tines  from  "at  least  32  devices” 
are  eluted  in  2.0  cc  of  phosphate  buffer. 
This  provides  “an  eluate  containing  at 
least  (sic)  40  TU  per  ml.”  “The  eluate 
is  assayed  for  potency  In  guinea  pigs  in 
accordance  with  Regulations.”  “Because 
the  claimed  potency  has  been  shown  to 
be  clinically  equivalent  to  5  TU  of  PPD-S 
(Mantoux)  by  comparison  of  human  re¬ 
sponse  data  the  potency  estimate  is  used 
as  laboratory  confirmation  of  potency. 


Population 

Numlicr 

Peircent  of 
copositivity 

Percent  of 
conegativity 

Percent  of 
agreement  > 

Percent  of 
false 

positives  * 

Summary  of  4 . 

l,0fW 

97 

82 

79 

*1? 

Fort  Myers,  Fla . 

sr* 

99 

82 

81 

68 

Ypsilariti,  Mich.. _ _ _ 

143 

87 

H2 

()9 

<53 

Pontiac,  Mich . . 

248 

99 

85 

K4 

19 

Bahamas . . . 

Excluded  by  the  manufacturer: 

334 

92 

81 

73 

78 

Florida  prisons . . 

215 

97 

42 

.19 

.37 

Do . . 

388 

92 

70 

62 

50 

>  Estinmtod  by  Yoitdon’s  J  stntiMIc  (ref.  1). 

•  Positive  Aplitest  and  negative  Mantoux  among  total  persons  positive  to  Aplitest. 
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The  acceptance  standard  for  Tubercu¬ 
lin,  PPD,  Aplltest  prepared  from  Tuber¬ 
culin  PPD  Master  Lot  No.  975302  is  2.5 
TU  (plus  or  minus  50  percent)  per  de¬ 
vice  in  guinea  pigs.” 

It  should  be  emphasized  that  the  term 
TU  is  used  as  a  potency  estimate  for 
each  tuberculin  produced  by  the  manu¬ 
facturer  and  serves  only  as  a  measure¬ 
ment  factor  in  comparing  a  product  to 
5  TU  PPr>-S.  With  regard  to  this  prod¬ 
uct  the  manufacturer  states  that  0.2 
mlcrograms  of  PPD  Batch  number  975302 
produces  a  reaction  comparable  to  5  TU 
PPD-S  (Mantoux). 

In  addition  to  the  clinical  trials  of  Apli- 
test  devices  noted  under  “Effectiveness,” 
lot  No.  X-42194  has  been  standardized 
in  the  guinea  pig  against  “U.S.  Standard 
PPD  No.  76.” 

To  prepare  dip  solution  Lot  X-42194. 
a  solution  was  used  that  had  an  actual 
potency  of  2.7  mg  of  PPD,  or  135,000  TU, 
per  ml.  Potency  tests  on  the  final  prod¬ 
uct  were  made  by  clipping  the  tips  from 
30  devices  and  eluting  them  in  2  ml  of 
phosphate  buffer.  The  resulting  solution 
should  contain  40  TU  per  ml.  This  mate- 
risd  was  used  to  skin  test  4  sensitized 
guinea  pigs  and  the  reactions  were  com¬ 
pared  with  those  produced  by  40  TU  per 
ml  of  U.S.  Standard  PPD  No.  76  using  4 
dilutions  of  each  preparation.  The  esti¬ 
mated  potency  for  this  lot  was  2.52  TU 
per  device.  Thus,  2.5  TU/device  is  the 
manufacturer's  standard  for  future  lot 
productions  from  Master  Batch  No. 
975302. 

Apparently  the  guinea  pig  skin  tests 
were  not  applied  in  a  blind  or  random 
manner  and  no  precautions  were  taken 
to  avoid  reader  bias. 

(4)  Stability.  Dip  solution  Lot  No.  X- 
42194  studied  by  the  guinea  pig  potency 
test  was  foimd  to  be  stable  for  15  months 
when  stored  at  20  to  25°  C. 

Comparisons  of  human  tests  of  the 
currently  used  lot  tX-42194)  with  6  TU 
<rf  PPD-S  over  an  11 -month  period  have 
given  no  Indication  of  any  change  in 
potency.  However,  the  number  of  re¬ 
actors  in  these  tests  is  too  small  to  detect 
any  but  gross  changes.  It  seems  likely 
that  dried  concentrated  PPD  will  be 
stable.  The  manufacturer  recommend.s 
that  it  be  kept  below  30  C  (86°  F) . 

(5)  Sensitization.  No  specific  data  were 
given  regarding  the  induction  or  aug¬ 
mentation  of  immunologic  response  from 
this  material.  Principles  described  in 
generic  review  should  apply  to  this  prod¬ 
uct. 

(6)  Elimination  by  host.  No  data  were 
provided. 

(7)  Diluent.  The  product  is  adminis¬ 
tered  in  the  dried  state. 

(ii)  Test  method — (1)  Application. 
When  a  test  is  to  be  given,  the  times  are 
exposed  by  removing  a  protective  cap  or 
~~an  adjacent  device.  The  tines  are  then 
applied  firmly  to  the  cleansed  taut  skin 
(usualy  of  the  volar  surface  of  tlie  fore¬ 
arm)  for  approximately  one  second.  The 
amount  of  tuberculin  deposited  in  the 
skin  has  not  been  determined  and  prob¬ 
ably  cannot  be  controlled  except  within 
broad  limits. 

(2)  Measurement  of  test.  The  manu- 
factuer  lecommends  that  the  reactions 


be  read  in  48  to  72  hours  by  measuring 
the  diameter  of  the  largest  area  of  in¬ 
duration.  Tlie  induration  produced  has 
a  reasonably  clear-cut  boimdary.  On  the 
basis  of  limited  experience  the  manufac¬ 
turer  advises  that  reactions  showing 
either  vesiculation  or  coalescence  be  con¬ 
sidered  as  positive  without  rechecking 
with  a  standard  Mantoux  tuberculin  test. 

<3)  Quantitative  dose  response.  The 
manufactuer’s  submitted  study  protocol 
123-14  allowed  a  comparison  of  the  re¬ 
actions  to  tine  devices  carrying  0.2,  0.4, 
and  0.8  mlcrograms  of  PPD  per  device. 
An  analysis  of  these  data  provides  the 
following  comparisons: 


0.2  TtJOK 
\  erJOlR 
IM‘U-S 

0.4  TIKT 
vnrMUR 
P»*U-S 

0.8  mep 

1’1'U 

0.  »i7 

0.  tM 

0.  m 

S  K. corn  lalioii  cornioiml  - 

.•K 

.01 

.01 

Slo)x>  ol  r««r«'S.-.ioii  line _ 

.  M 

.  .V2 

..>1 

.'^K,  !)ki|)e . 

.042 

.  010 

I’ereeut  Vvjiiciil^ir . 

1.2 

2.0 

7 

parent . 

.71 

1.  1 

i.:t 

There  are  no  significant  differences  be¬ 
tween  any  of  the  correlation  coefficients, 
slopes,  or  percentages  with  vesicular  re¬ 
actions.  The  calculations  for  correlation 
coefficients  and  slopes  are  based  on  the 
data  as  grouped  by  the  manufacturer. 
Arbitrary  values  are  assigned  to  each 
category:  6,  1,  and  2  are  used  for  the 
PPD-S  categories  and  0,  1.  2,  and  3  for 
the  Aplitest  categories.  While  this  pro¬ 
cedure  clearly  introduces  errors,  they 
should  be  essentially  the  same  for  each 
of  the  three  tables  and  hence  cancel  out 
when  comparing  correlation  coefficients 
or  regression  lines.  The  data  indicate 
that  when  products  employ  high  con¬ 
centrations  of  tuberculin,  exact  dosage 
seems  to  matter  very  little,  a  four-fold 
increase  in  the  PPD  concentration  of  this 
product  causing  no  demonstrable  differ¬ 
ence  in  reactions. 

(4)  Duration  of  reaction.  No  data  were 
pro\1ded. 

•  b)  Safety. — ti)  Host  response.  There 
Ls  no  reason  to  suspect  that  this  product 
would  differ  from  other  tuberculins  with 
regard  to  anaphylaxis,  carcinogenic 
effects,  teratogenic  effects,  mutagenic 
effects,  sensitization  to  product,  reactiva¬ 
tion  of  disease  or  interference  with  the 
action  of  other  medications.  In  reviewing 
the  data  provided  by  the  manufacturer, 
among  372  reactors  to  the  standard  Man¬ 
toux  test,  there  were  46  persons  w'ho  had 
vesicular  reactions  to  the  Aplitest.  No 
other  data  were  given  regardiilg  long-  or 
short-term  complications,  except  that 
the  reported  studies  on  1,675  persons 
mention  no  complications,  implying 
thereby  that  none  occurred. 

*ii)  Test  material. — (1)  Sterility.  After 
initial  filtration,  the  batch  is  tested  for 
the  presence  of  living  tubercle  bacilli  by 
injecting  1  ml  into  each  of  four  guinea 
pigs.  At  least  three  must  live  for  6  weeks 
and  none  can  show  evidence  of  tubercu¬ 
losis  at  necropsy. 

The  manrifacturer  states  that  it  in¬ 
tends  to  prepare  a  sterile  stock  PPD  solu¬ 
tion  (lot)  and  remove  a  s^^arate  aliquot 
for  each  day’s  use,  discarding  the  unused 
portion.  The  portion  used  for  the  day’s 


dipping  is  kept  at  5*  C  during  the  i^roc- 
ess  and  is  preserved  with  aproximately 
0.5  percent  phenoL  The  dlpp^  tines  are 
terminally  sterilized  using  ethylene  oxide. 
The  dip  test  aolutkm  used  each  day  is 
tested  for  sterility. 

The  required  sterility  tests  on  the  final 
product  are  accomplished  by  removing 
the  metal  tine  rings  from  the  plastic 
handles  of  20  Aplitest  devices.  Each  ring 
is  added  to  a  ti^  of  fluid  thioglycollate 
medium.  Twenty  additional  rings  are 
similarly  incubated  in  tubes  of  soybean- 
casein  digest  medium.  It  is  not  likely  that 
there  would  be  contamination  with  viral, 
mycoplasmal  or  fungal  agents. 

1 2  >  Purity.  No  data  were  provided  ex¬ 
cept  that  only  0.1  meg  of  phenol  is  cal¬ 
culated  to  be  present  on  a  single  device. 
Other  contaminants  are  unlikely. 

<3t  Elimination  by  host.  No  djita  were 
provided. 

(4*  Toxicity.  No  mention  was  made  of 
any  toxic  effects  noted  during  the  testing 
of  approximately  2,000  persons  of  all 
ages. 

The  standard  safety  tests  in  two  guinea 
pigs  and  two  mice  are  performed  with 
the  material  eluted  from  12  devices  in  12 
ml  of  saline.  Five  ml  of  thu  solution  is 
injMted  subcutaneously  (sic)  into  each 
of  two  ginea  pigs.  Each  of  two  adult  mice 
is  inoculated  subcutaneously  (sic)  with 
0.5  ml  of  the  eluate. 

Note. — The  recommended  parenteral  route 
Is  now  an  Intraperitoneal  Injection.  The  ani¬ 
mals  are  then  observed  for  7  days  for  “free- 
Oom  from  significant  signs  or  death.” 

tiii*  Test  method.  The  test  produces 
minimal  momentary  pain.  Although  90  of 
394  subjects  had  bleeding  after  being 
tested,  this  occurred  at  the  site  of  only 
one  tine  puncture  in  75  subjects.  The  test 
is  essentially  noninjurlous. 

4.  Recommendations.  The  Panel  rec¬ 
ommends  that  this  product  should  be 
placed  in  Category  I  because  the  present 
product  has  been  demonstrated  to  be  safe 
and  effective.  Since  there  is  ample  evi¬ 
dence  in  the  literature  (see  the  Generic 
Statement)  that  batches  of  tuberculin 
may  vary  widely  in  potency,  it  is  neces¬ 
sary  that  each  new  batch  be  tested  for 
potency  (sensitivity)  in  infected  humans. 
Potency  tests  in  guinea  pigs  do  not  neces¬ 
sarily  reflect  potency  In  human  beings. 
Since  the  test  is  to  be  used  for  screening 
purposes,  it  is  necessary  to  test  only  for 
sensitivity  and  not  specificity.  The  Panel 
recommends  that  sensitivity  be  sufficient 
to  elicit  positive  reactions  in  at  least  50 
persons  who  are  known  to  have  had  bac- 
teriologically  confirmed  tuberculosis  and 
who  are  tuberculin  positive  as  demon¬ 
strated  bv  a  simultaneous  Mantoux  test 
with  5  TU  of  PPD. 

(a)  Quality  control.  Because  of  the 
possibility  that  the  mechanical  dipping 
process  may  occasionally  fail  to  deposit 
tuberculin  on  the  tines  of  an  Individual 
unit,  routine  testing  of  the  product 
should  include  a  test  for  protein  or  other 
test  material  on  the  tines  of  randomly 
selected  individual  units. 

(b)  Labeling.  (1)  Delete  references  im¬ 
plying  equivalent  .significance  of  reac¬ 
tions  to  this  product  and  to  those  of  5 
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TU  of  Tuberculin.  PPD  by  the  Mantotix 
(IntracutaneouB)  method. 

(11)  Stfttements  of  the  interpretation 
of  the  test  should  be  consistent  with 
the  current  guidelines  published  by  the 
American  Thoracic  Society  (because  the 
company’s  data  do  not  adequately  dem¬ 
onstrate  that  coalescence  is  equivalent  to 
a  positive  test  with  5  TU  of  Tuberculin, 
PPD  by  the  Mantoux  method) . 

(c)  Advertising.  (1)  Delete  statement 
suggesting  that  PPD  as  used  in  this  de¬ 
vice  is  more  specific  than  Old  Tuber¬ 
culin. 

(ii)  Delete  “Provides  savings  in  time, 
effort  and  money  by  elimination  of  re¬ 
testing.” 

Reference 

(1)  Youden,  W.  J..  “Index  for  Rating 
Dl^uostic  Tests,”  Cancer  3:32-36, 1960. 

Tuberculin,  PPD  (Mantoux)  By  Con¬ 
naught 

1.  Product.  Tuberculin,  PPD  (Man¬ 
toux)  manufactured  by  Connaught  Lab¬ 
oratories  Ltd. 

2.  Description.  The  primary  purpose  of 
the  Connaught  Laboratories  Ltd.  Tuber¬ 
culin,  Purified  Protein  product  is  to  de¬ 
tect  delayed  hypersensitivity  In  individ¬ 
uals  who  have  had  immunologic  experi¬ 
ence  with  Mycobacterium  tuberculosis  or 
Mycobacterium  bovis. 

The  Connaught  product  was  purified 
by  precipitation  from  the  culture  filtrate 
derived  from  the  L-asparaglne  medium 
on  which  the  strain  “Johnston”  of  M. 
tuberculosis  had  grown  as  a  surface  pel¬ 
licle.  The  stock  concentrate  was  dis¬ 
solved  in  phosphate  buffered  saline  con¬ 
taining  0.5  percent  phenol.  The  potency 
of  this  stock  concentrate  was  checked 
in  eight  suitably  sensitized  guinea  pigs 
using  two  dose  levels  of  test  material 
and  PPD-S.  A  large  batch  was  produced 
In  order  to  minimize  lot-to-lot  variation. 
This  Master  Batch  CT68  was  made  from 
10  individual  lots  of  stock  concentrate 
which  were  selected  and  pooled.  The 
final  product,  diluted  in  phosphate  buf¬ 
fered  saline  containing  0.3  percent  phe¬ 
nol  as  a  preservative  and  5  ppm  poly- 
sorbate-80  (Tween-80R)  as  a  stabilizer. 
Is  marketed  In  three  strengths,  1  TU,  5 
TU,  and  250  TU. 

3.  Analysis. — (a)  Effectiveness — (i) 
Sensitivity.  Connaught  CT68  identifies 
tuberculous  infected  individuals  as  well 
as  PPD-S  does.  This  was  demonstrated 
conclusively  in  studies  under  the  direc¬ 
tion  of  Dr.  G.  WijsmuUer  in  which  batch 
CT68  was  compared  with  the  Center  for 
Disease  Control  standard  PPD-S  in  ade¬ 
quate  numbers  of  humans. 

(ii)  Specificity.  (See  the  discussion  in 
the  Tuberculin,  PPD,  Generic  State¬ 
ment.)  It  Is  not  unreasonable  to  assume 
that  batch  C7T68  also  will  show  cross  re¬ 
actions  in  individuals  who  have  been  in¬ 
fected  with  other  mycobacteria.  One 
study  by  Dr.  WijsmuUer  in  guinea  pigs 
tends  to  confirm  this  assumption.  In  ad¬ 
dition,  in  an  Identity  test  performed  on 
one  vial  of  the  final  con(,ainer  of  each 
lot,  the  material  must  produce  no  reac- 
ti(m  in  a  normal  guinea  pig,  and  a  larger 
reaction  in  a  guinea  pig  sensitized  with 


M.  tuberculosis  than  in  a  guinea  pig  sen¬ 
sitized  with  AT.  avium-intracellular e.  Re¬ 
actions  are  compared  with  those  pro¬ 
duced  by  standani  PPD. 

Characteristics  of  b^kTscTivENEss 

(1)  Test  material. — il)  Chemical  com¬ 
position.  Tlie  product  is  the  2  percent 
trichloroacetic  acid  precipitable  fraction 
of  a  pooled  lot  of  culture  filtrate.  The 
nucleic  acid  content  is  approximately  5 
percent.  The  only  other  information  on 
the  chemical  composition  is  the  nitrogen 
cont^t  as  measured  by  the  Kjeldahl 
method.  From  this  analysis  it  is  calcu¬ 
lated  that  the  material  contains  0.15  mg 
of  protein  per  ml.  or  0.91  plus  or  minus 
0.02  mg  protein  per  mg  of  PPD-CT68. 

(2)  Reproducibility  from  lot-to-lot. 
The  Master  Batch  of  CTSO  is  stored  as  a 
dry  powder  in  a  desiccator  at  5“  C.  A  new 
lot  apparently  is  prepared  each  year. 
Since  the  dried  material  has  remained 
stable  imder  the  conditions  of  storage, 
each  lot  should  be  as  uniform  as  it  is 
possible  to  make  a  biological  product. 
The  protein  nitrogen  content  of  each  lot 
is  checked  to  assure  conformation  with¬ 
in  the  aUowable  limits  described  in  the 
preceding  section. 

(3)  Standardization.  The  Master 
Batch  CT  68  has  been  compared  exhaus¬ 
tively  with  PPD-S  in  humans  with  and 
without  demonstrable  disease.  It  was 
demonstrated  that  batch  CT68  had  about 
twice  the  antigenic  potency  of  PPD-S. 
For  this  reason  2.5  working  units  (WU) 
of  batch  (1^8  dispensed  in  phosphate 
buffered  saline,  pH  7.38,  containing  5 
ppm  polysorbate  80  was  estimated  to  be 
bioequivalent  to  5  TU  of  PPD-S.  There 
are  50,000  WU  in  1  mg  of  PPE1-CT68. 

Each  year  a  stock  solution  of  batch 
<rT68  (also  called  a  “house  standard”) 
is  prepared  as  a  solution  of  1  mg  per  ml 
and  checked  for  proper  nitrogen  con¬ 
tent.  PPD-S  Is  obtain^  from  the  Bureau 
of  Biologies  at  similar  intervals.  The  po¬ 
tency  of  the  stock  solution  is  ccanpared 
to  the  Bureau  of  Biologies  standard  in 
16  gumea  pigs  sensitized  with  heat-killed 
BCG.  The  stock  solutions  are  considered 
to  be  acceptable  if  the  results  show  its 
potency  to  be  within  20  percent  of  the 
standard. 

Bioequivalency  to  PPD-S  is  assumed 
for  the  5  TU  material  on  the  basis  of  the 
guinea  pig  potency  test.  The  1  TU  and 
250  TU  strengths  are  made  by  appropri¬ 
ate  dilutions  of  the  stock  material.  They 
are  therefore  calculated  potencies  and 
not  actually  bioequivalent  to  a  standard. 
This  would  seem  to  be  an  acceptable 
compromise,  however,  since  there  are  no 
reference  standjirds  for  1  TU  and  250 
TU  PPD. 

(4)  Stability.  Tlie  expiration  date  of 
the  final  product  is  stated  to  be  1  year 
from  the  date  of  manufacture.  Data  were 
submitted  in  the  form  of  a  publication 
by  Landi  in  1963  to  indicate  that  the  ly- 
ophyllzed  material  is  stable  for  at  least 
24  months  at  temperatures  of  5",  24*, 
and  37°C.  For  this  test,  2  ml  of  solutions 
of  PPD  in  phosphate  buffered  saline  with 
an  inert  base,  polyvinylpyrrolidone,  in 
concentrations  of  1,000  TU  and  50  TU  per 


ml,  were  freeze  dried  in  10-ml  vials.  In 
the  same  paper  it  was  shown  that  stock 
solutions  were  stable  for  18  months  at  5° 
and  24*C  in  concentrations  of  10,  50,  and 
1,000  TU  per  ml  dissolved  in  buffer  con¬ 
taining  50  PPm  of  polysorbate  80.  The 
test  solutions  were  compared  with  dilu¬ 
tions  of  a  reference  standard  at  50,000 
TU  per  ml  kept  at  5*C,  and  the  potency 
tests  were  performed  in  sensitized  guinea 
pigs. 

On  the  other  hand,  data  were  sub¬ 
mitted  which  show  that  freshly  prepared 
antigen  in  a  diluent  containing  5  ppm  of 
polysorbate  80  produces  a  slightly  larger 
reaction  in  hypersentitive  guinea  pigs 
than  does  an  equivalent  antigen  3  weeks 
old.  Also,  there  are  definite  indications 
that  5  ppm  of  polysorbate-80  does  not 
protect  as  well  as  50  pjMn  in  preventing 
the  loss  of  pKjtency  owing  to  the  adsorp¬ 
tion  of  active  protein  io  glass  or  plastic 
surfaces.  Interpretation  of  the  role  of 
polysobate-80  Is  complicated  by  the  ob¬ 
servations  of  WijsmuUer  and  others  of  an 
in  vivo  effect  of  this  material  which 
makes  for  a  qualitative  as  weU  as  a 
quantitative  change  in  the  skin  reaction. 

(5)  Sensitization.  No  data  were  sub¬ 
mitted  regarding  induction  or  augmen¬ 
tation  of  immune  response  as  a  result  of 
skin  testing  with  batch  CT68.  It  is  rea¬ 
sonable  to  assume,  however,  that  the  dis¬ 
cussion  of  this  subject  in  the  Generic 
Statement  of  PPD  w'ould  apply  equally 
well  to  this  product. 

(6)  Elimination  by  host.  Clearance 
from  the  skin  test  site  within  24  hours 
has  been  demonstrated  in  guinea  pigs. 
(Ref.  1).  No  data  w'ere  available  for  hu¬ 
mans. 

(7)  Diluent.  Tlie  diluent  is  phosphate 
buffered  saline.  pH  7.38,  containing  0.3 
percent  phenol  as  a  preservative,  and 
0.0005  percent  (5  ppm)  polysorbate  80  as 
a  stabUizing  agent. 

(ii)  Test  method — (1)  Application  of 
test.  The  Mantoux  method  is  employed, 
which  requires  an  intracutaneous  injec¬ 
tion  of  0.1  ml  of  the  material  usually 
into  the  volar  surface  of  the  arm.  It  is  a 
simple  procedure,  and  it  is  accurate  pro¬ 
vided  adequately  calibrated  sjrrlnges  are 
used. 

(2)  Measurement  of  test.  The  positive 
reaction  is  round,  indui'ated,  and  usually 
has  a  distinct  border .- 

(3)  Quantitative  dose  response,  (see 
discussion  under  PPD  Generic  State¬ 
ment)  .  Data  were  submitted  for  CT68  to 
show  that  there  is  a  quantatitive  dose 
response  which  is  linear  over^a  small 
range  of  concentrations,  in  strengths  of 
1  to  5  TU. 

(4)  Duration  of  reaction.  The  test  is 
read  at  48  to  72  hours  at  which  time  the 
maximum  reaction  size  usually  has  been 
attained. 

(b)  Safety — (i)  Host  response.  No  ad¬ 
verse  reactions  were  report^  to  the  man- 
uf^iCturer  after  many  million  test  doses 
had  been  distributed.  The  only  one  of  the 
listed  reactions  which  is  generally  recog¬ 
nized  is  the  rare  severe  skin  reaction  in  a 
highly  sensitive  individual.  The  Panel 
found  no  information  concerning  poten¬ 
tial  carcinogenic,  teratogenic  or  muta¬ 
genic  effects  from  thl^  product. 
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(U)  rest  material.  The  bulk  and  final 
products  are  tested  for  sterility  accord¬ 
ing  to  the  Food  and  Drug  Administration 
standards.  These  test  methods  indicate 
the  absence  of  bacteria  and  fungi,  and 
it  is  not  likely  that  the  material  would 
contain  other  living  agents.  ITie  absence 
of  viable  mycobacteria  is  assured  by  cul¬ 
ture  and  guinea  pig  inoculation  of  the 
bulk  concentrate.  The  standard  safety 
tests  according  to  FDA  regtilations  are 
performed.  There  are  no  other  tests  for 
nonliving  contaminants.  A  very  large  hu¬ 
man  experience  indicates  that  the  mate¬ 
rial  is  nontoxic. 

(ill)  Test  method.  The  test  produces 
very  little  pain  or  bleeding  and  is  es¬ 
sentially  noninjurious. 

4.  Recommendations,  (a)  Hie  Panel 
recommends  that  this  product  should  be 
placed  in  Category  I,  safe  and  effective. 
For  future  batches,  the  manufacturer 
should  submit  acceptable  data  based  on 
scientifically  sound  methods  to  demon¬ 
strate  effectiveness  in  humans  (Ref.  2). 
These  data  should  include  for  each 
batch; 

(i)  Comparison  of  the  product  with 
the  standard  by  means  of  dose  response 
curves. 

(ii)  Distribution  of  reaction  sizes  in 
persons  known  to  be  infected  and  in 
those  presumed  to  be  uninfected  with  M. 
tuberculosis  and  in  addition  in  persons 
presumed  to  be  Infected  with  other  my¬ 
cobacteria. 

fill)  Chemical  characterization  (in¬ 
cluding  protein,  carbohydrate,  lipid  and 
nucleic  acid)  should  be  performed  on 
each  batch  to  assess  consistency  of  pro¬ 
duction. 

(b)  The  labeling  should  indicate  that 
the  product  is  not  stable  in  secondary 
containers  (such  as  in  a  syringe) .  In  the 
phrase  “If  a  second  test  is  employed,  it 
should  be  repeated  on  the  other  forearm 
preferably  one  month  following  the  first 
test”  the  last  seven  words  should  be  de¬ 
leted  from  the  labeling.  Consider  replac¬ 
ing  the  term  “atypical”  with  “other  spe¬ 
cies  of  mycobacteria." 

References 
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“Retention  of  C-Labeled  Tuberculin  In  the 
Skin  of  Sensitized  and  Nonsensltlzed  Anl. 
mals.’  Applied  Microbiology.  27;  1080.  1974. 

(2)  Wljsmuller,  O.  and  A.  L.  Bardine,  "A 
Method  of  Characterizing  Tuberculins," 
American  Review  of  Respiratory  Diseases, 
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Tuberculin,  PPD,  Multiple  Puncture 
Device  (HEAP)  by  Connaught 

1.  Product.  Tuberculin,  PPD,  Multiple 
Puncture  Device  (Heaf)  manufactured 
by  Connaught  Laboratories,  Ltd. 

2.  Description.  The  primary  purpose 
of  tlie  Connaught  multiple  puncture  Tu¬ 
berculin,  Purified  Protein  Derivative 
(PPD)  device  is  to  Identify  those  indi¬ 
viduals  who  have  had  an  Immunological 
experience  with  Mycobacterium  tuber¬ 
culosis  or  Mycobacterium  bovis  in  a 
manner  that  can  be  aiH^liod  by  nonmedi¬ 
cal  personnel. 

The  Connaught  product  is  a  concen¬ 
trated  preparation  of  PPD  containing 
100,000  tuberculin  units  per  ml.  It  is 


precipitated  from  tuberculin  prepared  In 
Long’s  synthetic  medium  in  which  the 
“Johnston”  strain  of  M.  tuberculosis  is 
cultivated  at  37*  for  6  weeks  in  Povitsky 
bottles  prior  to  steaming  for  3  hours  and 
filtration.  The  filtrate  (tuberculin)  is 
precipitated  with  40  percent  trichlor¬ 
acetic  acid;  this  precipitate  is  dissolved 
and  centrifuged  to  remove  particulate 
matter  and  adjusted  In  volume  to  Va 
that  of  the  original  with  M6  phosphate 
buffer.  Phenol  is  added  to  a  final  con¬ 
centration  of  0.5  percent.  This  is  the 
stock  dilution  of  PPD.  The  final  product 
is  prepared  from  this  solution  and  con¬ 
tains  protein  (estimated  from  the  ni¬ 
trogen  and  nucleic  acid  content)  equiv¬ 
alent  to  2  mg /ml  Standard  Tuberculin 
PPD. 

The  solution  of  PPD  is  applied  with  a 
sterile  toothpick  or  platinum  loop  di¬ 
rectly  to  the  surface  of  the  skin  in  a 
circular  area  approximately  10  mm  in 
diameter.  It  is  “injected”  into  the  skin 
with  a  special  instrument  referred  to  as 
a  “Sterneedle,”  with  a  controlled  depth 
penetratimi  by  its  six  retractable  points. 

3.  Analysis — (a)  Effectiveness.  Some 
data  comparing  the  Heaf  PPD  to  Man- 
toux  tests  suggest  that  the  Heaf  multiple 
puncture  system  can  be  as  sensitive  as 
the  Mantoux  test.  In  155  tuberculosis 
patients,  95  percent  were  Heaf  positive 
(Ref.  1).  Other  reports  also  indicate 
a  high  degree  of  co-positivity  (Refs.  2 
and  3).  The  degree  of  co-negativity  in 
populations  with  a  high  prevalence  of 
nontuberculous  mycobacterial  infec¬ 
tions  however,  appears  to  be  low  (Ref. 
4).  Two  studies  suggest  that  the  Heaf 
test  is  intermediate  in  strength  to  Man¬ 
toux  tests  using  5  TU  and  250  TP  (Refs. 
3  and  5).  The  test  sites  were  not  ran¬ 
domized  and  the  tests  were  not  read 
blindly  in  any  of  the  above  studies. 

(i>  Test  material — ( 1)  Chemical  com¬ 
position.  The  protein,  nucleic  acid,  g^c- 
erol,  dibasic  sodium  phosphate  and 
phenol  content  of  the  product  are  known. 
The  exact  chemical  nature  of  the  tri¬ 
chloracetic  acid  precipitated  material  is 
unknown. 

(2)  Reproductibility.  No  data  were 
given. 

)  3 )  Standardization.  Standardization 
is  carried  out  against  International 
Standard  PPD-S  in  eight  guinea  pigs 
sensitized  with  BCG  (fresh,  freeze-dried 
or  heat-killed)  in  50  percent  Preimds 
adjuvant.  The  number  is  in  excess  of 
that  required  by  FDA  regulations  but  is 
now  known  to  be  inadequate  for  the  pre¬ 
cision  required  (Ref.  6).  The  reaction 
sites  are  randomized  but  it  is  not  known 
whether  the  reactions  are  read  blindly. 
Evidence  exists  indicating  that  stand¬ 
ardization  in  guinea  pigs  may  not  cor¬ 
relate  with  standardization  in  man 
(Ref.  7) .  However,  the  Connaught  Heaf 
antigen  is  considered  to  be  of  acceptable 
potency  if  statistical  analysis  of  the  test 
guinea  pig  results  show  that  the  PPD 
content  lies  between  80,000  to  120,000 
TU/ml,  and  when  the  micro-KJeldahl 
test  shows  the  concentration  of  protein 
to  be  equivalent  to  2  mg/ml  Interna¬ 
tional  Standard  Tuberculin  PPD. 


(4)  Stability.  The  material  is  relatively 
stable.  Material  stored  at  5*  C  showed 
no  detectable  loss  of  potency  after  24 
months.  There  was  slight  loss  of  potency 
by  12  months  in  antigens  stored  at  room 
temperature  and  at  37*  C  (Ref.  8) . 

(5)  Sensitization.  No  data  were  pro¬ 
vided. 

(6)  Elimination  by  host.  No  data  were 
provided. 

(7)  Diluent.  No  diluent  Is  used.  The 
material  Itself  is  preserved  In  phenol 
which  is  not  known  to  be  sensitizing. 

(11)  Test  method — (1)  Application.  (a> 
No  applicators  are  supplied  with  the 
Heaf  material.  It  is  applied  to  the  skin 
by  sterile  toothpicks  or  flamed  platinum 
loops,  or  by  dipping  the  device  in  a  small 
amount  of  the  tuberculin.  The  “Ster¬ 
needle”  is  relatively  simple  to  use  al¬ 
though  some  persons  find  the  manipula¬ 
tion  of  the  unit,  especially  loading  new 
disposable  heads,  more  difficult  than  fill¬ 
ing  syringes,  but  the  administration  of 
the  t^t  is  much  simpler  than  the  Man¬ 
toux  test. 

(b)  As  in  other  multiple  puncture  tests, 
the  dosage  of  tuberculin  cannot  be  meas¬ 
ured.  The  risks  vary  from  applying  the 
tuberculin  unevenly  to  applying  none  at 
all,  especially  with  the  cap-dip  method 
recomended  fen*  large  scale  screening. 

(2)  Measurement  of  the  test  reaction. 
(a)  The  reactiem  Is  said  to  last  7  days.  It 
Is  recommended  that  the  reactions  be 
read  on  the  4th  and  7th  days.  The  re¬ 
actions  generally  progress  from  small  pa¬ 
pules  at  each  of  the  six  puncture  points 
to  coalesce  and  form  a  ring  of  solid  cir¬ 
cular  induration.  Of  7,628  individuals 
tested  with  the  Sterneedle  and  Con¬ 
naught  PPD,  65.5  percent  of  the  reactions 
appeared  by  the  3d  day,  75.7  percent  by 
the  5th,  and  96.7  percent  by  the  7th  (Ref. 
11). 

(b)  The  boimdaries  of  the  reaction  are 
clear  cut. 

(3)  Quantitative  dose  response.  Quan¬ 
titative  dose  resp<mse  studies  are  not 
possible.  Because  of  coalescence,  the  dis¬ 
tribution  of  reaction  sizes  shows  a  break 
in  continuity.  Moreover,  the  dosage  can¬ 
not  be  controlled. 

(4)  Duration  of  reaction.  As  noted 
above,  the  reaction  lasts  at  least  7  days. 
Hsu  believes  that  reactions  that  appear 
at  5  days  or  later  are  likely  to  be  non¬ 
specific  (Ref.  9) .  Katz  noted  at  least  four 
nodules  at  2  to  7  days  (Ref.  4) . 

(b)  Safety — (1)  Host  response.  No  ad¬ 
verse  reactions  have  been  reported  from 
the  many  thousand  vials  that  have  been 
sold.  The  Panel  foimd  no  information 
concerning  potential  carcinogenic,  tera¬ 
togenic  or  mutagenic  effects  from  this 
product.  However,  one  could  anticipate 
that  severe  local  reactions  would  be  pro¬ 
duced  similarly  to  those  resulting  from 
the  Sterneedle  using  Weybridge  PPD.  Of 
2,284  positive  reactions  with  this  antigen 
administered  by  the  Sterneedle,  264  (9.3 
percent)  were  classified  as  severe.  A  total 
of  249  werecharacterieed  by  veslculation, 
blistering,  ulceration  or  scabbing;  7  by 
Intracutaneous  hemorrhage;  4  by  Isrm- 
phangitis;  and  4  by  a  severe  reaction  of 
unspecified  nature.  One  case  with  cim- 
stitutional  syptoms  was  also  noted  (Ref. 
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10) .  Tliere  is  also  a  study  among  tuber¬ 
culosis  children  suggesting  that  necrosis 
is  less  frequent  with  the  Stemeedle  than 
with  PPD  applied  by  the  Mantoux  test 
(Ref.  4). 

(ii)  Test  material — (1)  Sterility — (a) 
Bacterial.  The  PPD  ccmcentrate  is  cul¬ 
tured  for  viable  M.  tuberculosis  and  Is 
injected  into  guinea  pigs.  Cultures  for 
other  bacteria  (aerobic  and  anaerobic) 
are  done  on  the  seed  cultures,  the  filtrate, 
PPD  concentrates,  the  final  bulk  concen¬ 
trate,  and  contents  of  the  final  contain¬ 
ers. 

(b)  Other  micro-organisms.  No  tests 
are  done  for  viruses,  mycoplasma  or 
fungi.  It  is  highly  imlikely  that  this  ma¬ 
terial  would  contain  other  contaminants. 

(2)  Purity.  Freedom  from  nonprotein 
contaminants  is  Implied  by  its  precipita¬ 
tion  by  trichloractetic  acid.  However,  nu¬ 
cleic  acid(s)  would  also  be  precipitated 
by  this  chemical  and  can  be  expected  to 
be  present  in  this  product.  No  other  data 
were  provided. 

(3>  Elimination  by  host.  No  data  pro¬ 
vided. 

(4)  Toxicity.  Following  the  distribu¬ 
tion  of  many  thousand  vials  containing 
150  to  200  doses  each  over  the  past  5 
years,  no  adverse  reactions  were  r^orted 
except  occasional  severe  “local”  reac¬ 
tions.  Animal  tests  in  mice  and  guinea 
pigs  performed  with  the  final  product 
as  required  by  present  FDA  regulations 
also  indicate  that  the  product  is  not 
toxic. 

(ill)  Test  method.  Tlie  test  produces 
very  little  pain  or  bleeding  and  is  essen¬ 
tially  noninjurious. 

4.  Recommendations.  The  Panel  rec¬ 
ommends  that  this  product  should  be 
placed  in  Category  niA,  (to  remain  on 
the  market  pending  more  data) ,  because 
adequate  evidence  of  eflectivoiess  of  the 
preset  product  in  humans  was  not  sub¬ 
mitted.  Since  there  is  ample  evidence  in 
the  literature  (see  the  Generic  State¬ 
ment)  that  batches  of  tuberculin  may 
vary  widely  in  potency.  It  is  necessary 
that  each  new  batch  be  tested  for  po¬ 
tency  (sensitivity)  in  infected  humans. 
Potency  tests  in  guinea  i^gs  do  not  nec¬ 
essarily  reflect  potency  in  human  beings. 
Since  this  test  is  to  be  used  for  screen¬ 
ing  ptuposes,  then  it  is  necessary  to  test 
only  for  sensitivity  and  not  specificity. 
Tlie  Panel  recommends  that  sensitivity 
be  sufficient  to  elicit  positive  reactions 
in  100  percent  of  at  least  50  persons  who 
are  known  to  have  had  bacteriologically 
confirmed  tuberculosis  and  who  are  tu¬ 
berculin  positive  as  demonstrated  by  a 
simultaneous  Mantoux  test  with  5  TU 
of  PPD.  One  year  is  a  reasonable  time 
for  the  recxHnmmded  testing  to  be 
accomplished. 
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Recommendations  for  Regulations  on 

Potency,  Safety,  Steriutt,  Purity, 

AND  Expiration  Dating 

The  following  Panel  statements  con¬ 
cern  Part  610  of  Title  21  of  the  Code  of 
Federal  Regulations  as  it  pertains  to  the 
following  products  reviewed  by  the 
Panel: 

Coccldioidin 
Histoplasmin 
Tuberculin,  Old 
Tuberculin,  PPD 

Diphtheria  Toxin  for  Schick  Test 
Schick  Teat  Control 
Lymphogranuloma  Venereum  Antigen 
Mumpe  Skin  Teat  Antigen 
Trlchinella  Antigen 

Potency 

Section  610.10  contains  the  general 
statement  defining  the  requiremmts  for 
potency  and  refers  to  S  600.S(s)  of  the 
same  chi^iter  for  the  definition  of  the 
term  potency. 

At  the  present  time  specific  require¬ 
ments  are  defined  for  Tuberculin  and 
Diphtheria  Toxin  for  Schick  test.  It  is 
rec(»nmended  that  specific  requirements 
be  defined  for  each  cA  the  other  prod¬ 
ucts.  Further  the  Panel  recommends  the 
devdopment  oi  a  subsection  on  stand¬ 
ardization  of  skin  test  products  in  ani- 
msd  models  (Refs.  1  and  2) .  These  pro¬ 
cedures  should  be  applied  to  each  new 
batth. 

General  Safety 

A  prcHXieed  revision  ot  I  610.11  is  cur¬ 
rently  under  review  by  the  Food  and 
Drug  Administration.  This  expanded 
vension  details  specific  headings  and 
clarifies  various  conditions  for  general 
safety  that  must  be  taken  under  con¬ 


sideration.  This  section  is  intended  to 
deal  directly  with  the  question  of  gen¬ 
eral  safety  to  ensure  that  the  product 
does  not  contain  extraneous  toxic  sub¬ 
stances  and  for  that  reason  defines  the 
in  vivo  systems  which  must  be  employed. 

The  general  safety  test  is  a  nonspecific 
test  designed  to  rule  out  the  possibility 
that  some  error  has  allowed  a  toxic 
material  to  be  added  to  the  product. 
Its  only  purpose  is  to  provide  additional 
assurance  that  no  seriously  harmful  mis¬ 
takes  have  been  made  in  the  prepara¬ 
tion  of  a  biological  product  up  to  and 
including  the  final  preparation,  dilution 
and  bottling.  It  should  be  kept  in  mind 
that  this  is  a  general  safety  test,  some¬ 
thing  to  be  applied  to  all  final  products 
in  addition  to  tests  for  specific  harmful 
effects,  regardless  of  the  nature  of  the 
product  or  the  type  of  material  used  in 
its  preparation.  At  the  present  state  of 
the  art.  it  is  literally  impossible  to  test 
the  final  product  for  all  conceivable 
harmful  effects. 

Looked  at  in  this  light,  the  proixeed 
general  safety  test  seems  adequate.  A 
total  of  four  animals  representing  two 
species  is  used  in  the  first  test.  Truly 
heroic  doses  are  given  each  animal.  The 
dose  of  final  product  given  a  22-gm 
mouse  is  equivalent  to  1,136  ml  for  a  50 
kg  person;  the  dose  given  a  400  gm 
guinea  pig  is  equivalent  to  625  ml  for 
a  50  kg  person.  In  the  toxicity  tests  for 
multiple  puncture  devices  using  dried 
tuberculin,  the  test  doses  are  equivalent 
to  giving  a  50  kg  person  the  material 
contained  on  625  devices  for  a  400  gm 
guinea  pig  and  1,136  devices  for  a  22-gm 
mouse.  Even  slightly  toxic  additions  to 
the  product,  given  in  such  huge  doses, 
can  reasonably  be  expected  to  cause  an 
animal  to  lose  weight,  sicken,  or  die. 

Allowing  repeat  tests  in  case  a  failure 
occurs  in  the  first,  or  first  and  second 
tests,  is  entirely  reasonable.  Death  and 
illness  among  animals  kept  in  large 
colonies  not  Infrequently  result  from  in¬ 
tercurrent  disease,  and  the  injection  of 
completely  harmless  material  in  huge 
doses  may  be  expected  to  affect  some 
animals  adversely.  It  should  be  noted 
that  in  case  of  failure  to  pass  the  first 
and  second  tests,  the  product  must  be 
given  to  a  total  of  eight  animals  in  the 
third  test,  all  of  which  must  remain 
healthy  and  not  lose  weight  if  the  prod¬ 
uct  is  to  be  passed. 

Sterility 

Section  610.12  is  the  most  detailed  of 
the  four  sections  to  be  covered  by  the 
panel.  For  its  intended  purpose,  the 
section  ai^pears  to  be  faulty  in  several 
respects.  Three  of  the  inroducts  imder 
review  are  derived  direct  from  animal 
sources  and  could  harbor  agents  which 
imder  certain  undefined  conditions 
might  have  an  undesirable  effect  on  the 
individual  receiving  the  product.  Unless 
details  are  available  elsewhere,  Ihe  onus 
is  on  this  panel  to  evaluate  the  neces¬ 
sity  of  having  additionsd  standards 
established  for  the  production  of  each 
of  the  skin  test  antigens  that  ate  being 
scrutinized.  In  the  case  of  histofdasmln, 
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coccidioldin,  tuberculin-OT,  tuberculin- 
PPD  and  diphtheria  toxin,  we  are  deal¬ 
ing  with  reagents  which  are  cell  free 
extracts  of  organisms.  Section  610.12 
adequately  covers  the  requirements  for 
sterility  of  each  of  these  products. 
Lymphogranuloma  venereiun  antigen, 
mumps  virus  antigen  and  Trichlnella  ex¬ 
tract,  on  the  other  hand,  are  derived 
from  animal  sources.  is  presumed  that 
the  end  products  have  all  been  inac¬ 
tivated  by  various  procedures  but  the 
regulations  of  the  Bureau  of  Biologies 
do  not  stipulate  specific  tests  which 
would  ensure  sterility  Including  freedom 
from  mycoplasma  and  viruses.  For  ex¬ 
ample,  it  is  suggested  that  antigens  re¬ 
quiring  embryonated  chicken’s  eggs  for 
their  production  be  checked  to  ensure 
that  they  are  obtained  from  flocks  that 
are  free  of  avian  leukosis  virus,  Rous 
inhibitory  factor  (Rif),  and  Salmonella 
pullorum. 

It  is  recommended  that  specific  re¬ 
quirements  be  defined  for  each  product. 

Purity 

This  topic  is  most  difficult  to  define. 
If  strict  adherence  is  applied  to  the 
phrase  “free  from  extraneous  material,’’ 
none  of  these  skin  test  antigens  meets 
the  S  610.13  requirement.  The  regula¬ 
tions  for  each  specific  type  of  product 
need  to  define  extraneous  material  as 
stringently  as  possible  with  the  current 
state  of  the  art. 

In  S  610.13(b)  specific  exceptions  are 
allowed  for  bacterial,  viral  and  rickett¬ 
sial  antigens  and  for  toxins  in  the  test 
for  pyrogenic  substances.  The  Panel  rec¬ 
ommends  that  fungal  antigens  also  be 
Included  in  this  category. 

In  summary,  this  section  of  the  reg¬ 
ulations  requires  clarification,  and  the 
recommendation  is  made  that  it  be 
revised. 

Standard  Preparations 

Tlie  availability  of  S  610.20  Reference 
Standards  at  the  national  level  is  basic 
to  the  continued  production  of  effective 
quality  preparations  for  general  use.  It 
is  reasonable  to  suspect  that  all  existing 
Reference  Standards  are  subject  to  some 
biological  deterioration,  yet,  at  present 
there  are  no  systematic  attempts  to  test 
the  reference  standards  to  determine 
their  duratiem  of  potency.  This  Panel 
reconunends  the  initiation  of  studies  to 
determine  methods  by  which  reference 
standards  can  be  maintained  reliably 
for  long  periods  of  time. 

Dating  Period  Limitations 

Section  610.50  refers  to  products  for 
which  an  official  standard  of  potency  is 
prescribed  in  S  610.20  or  $  610.21.  Such 
products  include  only  diphtheria  toxin 
for  the  Schick  test.  Old  'Diberculin  and 
’Tuberculin,  PPD.  For  products  not  sub¬ 
ject  to  official  potency  tests,  dating  pe¬ 
riod  limitations  begin  ft'om  the  date  of 
extraction,  the  date  of  solution,  or  the 
date  of  cessation  of  gp'owth,  whichever 
is  applicable.  Sections  610.51  and  610.52 
Indicate  that,  except  as  otherwise  pro¬ 
vided,  products  may  be  held  in  cold  stor¬ 
age  by  the  manufacturer  at  a  tempera- 
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ture  not  above  5*  C  for  1  year  and  at  a 
temperature  not  above  0*  C  for  2  years. 
The  dating  period  begins  on  the  date  of 
manufacture,  except  when  the  material 
is  stored  according  to  the  above  tem¬ 
perature,  at  which  point  it  may  be  dated 
from  the  date  of  issue  from  the  manu¬ 
facturer’s  cold  storage.  If  it  is  held  in  a 
manufacturer’s  cold  storage  beyond  the 
period  indicated  above,  then  the  dating 
period  has  to  be  reduced  for  the  period 
in  excess  of  that  allowed  by  manufac¬ 
turer’s  cold  storage.  In  the  latter  circum¬ 
stances  the  storage  temperatures  and 
times  allowed  the  manufacturer  vary 
from  the  general  provisions  of  S  610.51. 
In  such  circumstances,  dating  after 
manufacture  or  withdrawal  from  the 
manuf actiu'er’s  storage  is  given  first,  and 
in  parenthesis  the  manufacturer’s  allow¬ 
able  storage  temperatures  and  times  are 
given.  For  example,  “3  years  (5°  C,  1 
year)  ’’  means  that  the  product  will  have 
an  expiration  date  3  years  after  the 
manufacturer  takes  it  out  of  storage,  and 
that  the  storage  period  is  limited  to  5*  C 
for  1  year.  The  Panel  believes  that  the 
dating  periods  in  S  610.53  are  reasonable 
but  rec(Hnmends  that  they  should  be 
established  for  each  manufacturer’s 
product  by  scientific  investigation. 

Additional  Recommendations 

In  addition  to  the  specific  recommend¬ 
ed  changes,  a  new  regulation  should  be 
developed  concerning  “Standardization 
of  Skin  Test  products  in  Animals  and 
Man’’  (Refs.  1  and  2).  Also,  tests  for 
specific  hazards  need  to  be  develcHied  for 
each  product  on  an  individual  basis  and 
applied  at  the  most  advantageous  point 
in  the  manufacturing  process,  which  wiU 
usually  be  prior  to  the  final  preparation. 
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Thimerosal  as  a  Preservative 

A  preservative  is  a  substance  added  to 
a  product  for  the  purpose  of  destrosdng 
or  inhibiting  the  multiplication  of  micro¬ 
organisms.  As  describe  in  the  introduc¬ 
tion,  preservatives  used  in  the  the  manu¬ 
facture  of  diagnostic  skin  test  antigens 
should  neither  sensitize  the  immime  sys¬ 
tem  nor  elicit  any  other  local  or  sys¬ 
temic  host  reaction. 

Hypersensitivity  to  thimerosal  and 
other  mercurial  compounds  has  been 
recognized  for  many  years  (Refs.  1,  2, 
and  14).  It  is  receiving  renewed  atten¬ 
tion  because  of  the  inclusion  of  thimero¬ 
sal  as  a  preservative  in  many  licensed 
biologic  products  (Refs.  3  through  13  and 
16).  Of  the  approximately  180  licensed 
products  containing  thimerosal,  15  con¬ 
tain  thimerosal  at  a  concentration  of 
1:20,000  (w/v),  3  at  1:30,000,  and  1  at 
1:40,000.  All  others  are  preserved  with 
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1:10,000  except  for  a  few  dried  products 
with  higher  ccmcentrations. 

Products  containing  thimerosal  in¬ 
clude  allergenic  extracts,  antisera,  anti- 
venlns,  bacterial,  bedsonlal  and  viral  vac¬ 
cines,  Immune  serum  globulins,  anti¬ 
toxins  and  toxoids;  skin  tests  for  bac¬ 
teria,  fungi  and  viruses;  and  miscellane¬ 
ous  items  such  as  laboratory  diagnostic 
agents.  Most  are  beneficial  or  instructive 
<mly  if  injected  intracutaneously,  sub¬ 
cutaneously,  intramuscularly  or  intra¬ 
venously. 

Since  many  persons,  particularly  chil¬ 
dren,  are  routinely  injected  with  a  niun- 
ber  of  these  products,  there  is  the  possi¬ 
bility  that  any  sensitizing  property  of 
thimerosal  in  any  one  product  could  be 
cumulative  following  the  administration 
of  several  products.  Thus,  the  danger  of 
sensitivity  to  mercury  may  be  consider¬ 
ably  greater  than  in  years  prior  to  the 
frequent  use  of  many  products  preserved 
with  derivatives  of  this  element.  Addi¬ 
tional  opportunities  for  sensitization 
may  sdso  be  provided  by  ingestion  of 
foods  contaminated  by  certain  indus¬ 
trial  mercurial  wastes,  e.g.,  fish — or 
merely  by  topical  application.  The  few 
published  reports  could  be  portents  of 
more  serious  difficulties  yet  to  come  in  a 
population  frequently  injected  witli 
products  preserved  with  thimerosal. 

ElUs  and  Robinson  (Ref.  2)  first  noted 
cutaneous  sensitivity  to  thimerosal  and 
other  mercurial  compounds  in  1942.  Five 
years  later  ElUs  (Ref.  1)  defined  a  sensi¬ 
tizing  factor  in  thimerosal  as  the  thlo- 
salicylate.  Little  further  work  was  done 
until  1963  when  Epstein  (Ref.  3)  demon¬ 
strated  that  hypersensitivity  to  mercury 
compounds  might  be  manifested  as  de¬ 
layed  hypersensitivity  reactions.  In  1969 
Reisman  (Ref.  11)  working  with  patients 
in  an  allergy  clinic  at  Brooke  General 
Hospital  found  10  patients  within  6 
months  whose  reactions  were  due  to  the 
thimerosal  (1 : 10,000)  preservative  in  the 
allergenic  testing  solutiems.  He  noted  the 
numbev  of  vaccines — both  licensed  and 
experimental — received  by  service  per¬ 
sonnel  and  recommended  that  “in  view 
of  the  availability  of  phenol  which  rarely, 
if  ever,  sensitizes,  there  seems  to  be  little 
reason  to  continue  tq  use  Merthiolate  as 
a  preservative  in  allergy  extracts.’’ 

After  an  investigation  of  the  cause  of 
side  reactions  to  tetanus  toxoid  among 
military  personnel  in  Sweden,  Hansson 
and  MOller  (Ref.  6)  further  investigated 
thimerosal,  the  toxoid  preservative,  as  a 
possible  cai;se  of  these  reactions.  They 
patch  tested  three  groups  with  0.1  per¬ 
cent  thimerosal.  Healthy  recruits  were 
in  Group  A  (203)  and  B  (29).  Reactions 
occurred  among  33  (16  percent)  and  10 
(35  percent),  respectively.  Of  247  pa¬ 
tients  in  Group  C  with  suspect  contact 
dermatitis,  89  (36  percent)  reacted  to 
standard  aUergens  and  10  (7  percent)  to 
the  thimerosal.  In  51  patients  with  vari¬ 
ous  dermatoses  (Group  D)  none  reacted 
to  thimerosal  at  1.0  percent.  Patients  in 
groups  C  and  D  were  two  to  three  decades 
older  than  the  healthy  recruits  in  groups 
A  and  B.  From  these  findings  the  authors 
deduced  that  age  might  be  a  factor  in 
thimerosal  sensitivity.  It  is  also  notable 
that  subjects  in  Group  B  were  trained  as 


FEDERAL  REGISTER,  VOL  42,  NO.  190 — FRIDAY,  SEPTEMRER  30,  1977 


52720 


PROPOSED  RULES 


hospital  orderlies  and  in  addition  to  re¬ 
ceiving  service  immunisatiaai  were  quite 
likely  exposed  to  mercurial  derivatives  in 
other  ways.  In  a  later  study  conducted  by 
Kemsson  and  Mdller  (Ref.  7> .  15  percmt 
of  a  group  of  412  males  reacts  positively 
to  thimerosal,  0.1  piercent  in  saline  at  48 
and  72  hours. 

This  study  doubtless  led  to  a  similar 
study,  “Coccidioidin  and  Merthiolate  in 
Previously  Sensitised  Animals  (Ref.  4) .” 
A  statistical  analysis  of  skin  test  re¬ 
sponses  was  used  to  detect  fine  differ¬ 
ences  when  thimerosal  was  (1)  incorpo¬ 
rated  into  a  skin  test  materisd  or  (2)  used 
as  a  preservative  in  a  sensitising  mate¬ 
rial.  Skin  tests  were  also  done  with  the 
basic  medium  in  which  the  coccldioldins 
were  prepared,  with  and  without  the 
thimerosal  preservative.  The  authors 
concluded  from  this  study  that  “the  use 
of  Merthiolate  in  human  skin  test  mate¬ 
rials  should  be  given  careful  considera¬ 
tion.” 

On  the  other  hand  skin  test  antigens 
containing  thimerosal  have  been  given  to 
large  numbers  of  persons  without  elicit¬ 
ing  excessive  positive  skin  reactions  at¬ 
tributable  to  thimerosal.  For  example,  in 
many  studies,  histcqilasmin  preserved 
with  thimerosal  has  produced  virtually 
no  reactions  (Refs.  17  and  18) . 

As  demonstrated  in  guinea  pigs,  reac¬ 
tions  to  skin  test  antigens  containing 
thimerosal  are  significantly  enhanced  by 
prior  exposure  (of  the  individual)  to 
thimerosal.  If  a  positive  reaction  is  pro¬ 
duced  In  response  to  an  antigen  pre¬ 
served  In  thimerosal  it  cannot  be  known 
whether  the  reaction  was  produced  by 
the  antigen  or  the  thimerosal.  The  pres¬ 
ence  of  thimerosal  did  not  cause  a  de¬ 
crease  in  the  size  of  reactions  to  coccidio¬ 
idin  in  a  study  in  animals  but  reactions 
to  coccidloidins  containing  thimerosal 
were  generally  greater  than  to  those 
without  thimerosal  (Ref.  4) .  This  finding 
may  be  most  Important  in  the  indeter¬ 
minate  region  of  a  skin  test  reaction 
v^ere  a  truly  negative  reactor  may  be 
classified  as  positive  because  of  the  added 
reaction  caused  by  thimerosal. 

RSCOHMEirDATIONS 

There  is  now  evidence  that  thimerosal 
may  (1)  induce  cell  mediated  hypersensi¬ 
tivity  and  (2)  affect  the  size  of  the  de¬ 
layed  skin  test  reaction  in  some  subjects. 
Therefore,  (1)  when  other  preservatives 
have  been  demonstrated  to  be  safe,  effec¬ 
tive,  nonsensitizing  (as  well  as  not  caus¬ 
ing  deterioration  of  the  product,  products 
containing  thimerosal  should  be  discon¬ 
tinued;  and  (2)  a  search  for  safe,  effec¬ 
tive  and  nonsensitizing  preservatives  as 
alternatives  for  thimerosal  should  be 
initiated. 
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Statement  Concerning  Skin  Test  Re¬ 
agents  Employed  for  Assessing  Im- 

MUNOCOMPETENCE 

A  variety  of  skin  test  antigens  is  fre¬ 
quently  employed  in  tests  to  assess  im- 
munocompetence.  For  this  reason  the 
Panel  on  Review  of  Skin  Test  Antigens 
submits  the  following  statement. 

The  rationale  for  using  skin  tests  for 
this  purpose  is  based  on  the  presumption 
that  the  individual  being  tested  has  had 
previous  experience  with  the  antigenic 
material.  A  negative  Schick  Test  Implies 
that  the  individual  is  cspeUsle  of  produc¬ 
ing  antibodies.  A  positive  delayed-type 
skin  reaction  implies  that  the  cellular 
immune  system  is  competent;  a  negative 
test  implies  that  the  individual  is  im- 
munologically  naive  or  deficient.  Cur¬ 
rently  there  is  no  single  antigen  which 
can  be  used  to  evaluate  all  aspects  of 


immune  function.  Therefore,  a  battery 
of  skin  test  antigens  is  employed  for 
assessing  cellular  immunocompetence. 
The  following  materials  have  been  in¬ 
cluded  in  this  battery: 

(1)  Tuberculin,  PPD. 

(2)  Candida  extract  (oidlomycin) . 

(3)  Trlchophytln. 

(4)  Streptococcus  antigen  (Streptokinase/ 
Btreptodornase) . 

(5)  Mumps  skin  test  antigen. 

In  geographical  areas  where  there  is 
a  high  incidence  of  reactivity  to  certain 
antigens  such  as  coccidioidin  and  histo- 
plasmin.  these  antigens  may  serve  as  ad¬ 
ditional  reagents. 

It  is  the  Panel’s  charge  to  review  these 
products  for  safety  and  effectiveness  for 
their  labeled  uses.  Since  the  use  in  meas¬ 
uring  delayed  hirpersensitive  immuno- 
competency  is  not  part  of  the  present 
licenses,  the  Panel  can  only  recognize 
that  such  use  exists  based  upon  reports 
in  the  literature,  letters  from  physicians, 
and  personal  experience.  A  new  license 
application  or  license  amendment  from 
the  producers  should  be  submitted  for 
this  new  indication  with  supportive  data 
on  effectiveness  and  standardization. 
The  Panel  recommends  that  this  be  ac¬ 
complished. 
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The  Commissioner  is  responding  to  the 
Panel’s  recc«nmendations  as  follows: 

1.  The  Panel  recommended  that  skin 
test  antigens  be  grouped  into  regulatory 
categories,  as  follows: 

(a)  Category  I.  Biological  products  de¬ 
termined  to  be  safe  and  effective  and 
not  misbranded  and  should  continue  in 
interstate  commerce.  Tuberculin,  Old 
(multiple  puncture  device) ,  Lederle  Lab¬ 
oratories,  license  No.  17;  Tuberculin,  Old 
(mulUple  pimcture  device).  Institut 
Mttieux,  license  No.  384;  iSiberculin, 
PPD  (Mantoux  intradermal) ,  Connaught 
LahoratiHleg,  Ltd.,  license  No.  73;  Tu¬ 
berculin,  PPD  (Mantoux  intradermal), 
Parke,  Davis  and  Co.,  license  No.  1; 
Tuberculin  PPD  (multiple  puncture  de¬ 
vice)  ,  Parke,  Davis  and  Co.,  license  No.  1. 
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PROPOSED  RULES 


The  Commlsslcmer  agrees  with  the 
Panel's  findings  and  recommendations 
concerning  these  drugs  and.  in  accord¬ 
ance  with  S  601.25(f>  (1),  hereby  pro¬ 
poses  that  they  should  remain  in  inter¬ 
state  commerce  and  that  their  licenses 
should  remain  in  effect.  Comments  and/ 
or  additional  data  on  the  Category  I 
status  of  these  products  are  invited. 

(b)  Category  11.  Biological  products 
determined  to  be  unsafe  or  ineffective 
or  to  be  misbranded  and  should  not 
continue  in  interstate  commerce.  Lym¬ 
phogranuloma  Venereum  Antigen,  Le- 
derle  Laboratories,  license  No.  17;  Trichi- 
nella  Extract,  Lederle  Laboratories, 
license  No.  17. 

The  Commissioner  agrees  with  the 
Panel’s  findings  and  recommendations 
concerning  these  drugs.  However,  pro¬ 
ceedings  toward  revocation  to  implement 
the  Commissioner’s  conclusion  are  un¬ 
necessary  since,  at  the  request  of  Lederle 
Laboratories,  the  licenses  for  Lympho- 
granxiloma  Venereum  Antigen  and 
Trichinella  Extract  were  revoked  on  Au¬ 
gust  11,  1975  and  March  16,  1976 
respectively. 

(c)  Category  IIIA. — Biological  prod¬ 
ucts  for  which  available  data  are  insuf¬ 
ficient  to  classify  their  safety  and 
effectiveness  but  which  may  remain  in 
interstate  commerce  pending  completion 
of  testing.  Coccidioldin,  Cutter  Labora¬ 
tories,  Inc.,  license  No.  8;  Coccidioldin, 
latric  Corporation,  license  No.  416;  His- 
toplasmln,  Parke,  Davis  and  Company, 
license  No.  1;  Hlstoplasmin,  Bureau  of 
Laboratories,  Michigan,  license  No.  99; 
Diphtheria  Toxin  for  Schick  Test.  Mas¬ 
sachusetts  Public  Health  Biologies  Lab¬ 
oratories,  license  No.  64;  and  Tuberculin. 
PPD  (multiple  puncture  device).  Con¬ 
naught  Laboratories,  Ltd.,  license  No.  73. 

The  Commissioner  agrees  with  the 
Panel’s  findings  and  recommendations 
concerning  these  drugs  and  hereby  pro¬ 
poses,  in  accordance  with  f  601.25(f)  (3) , 
that  products  listed  in  Category  IHA 
remain  on  the  market  and  their  licenses 
remain  in  effect  on  an  interim  basis  pro¬ 
vided  that  acceptable  data  based  on 
scientifically  sound  studies  (as  recom¬ 
mended  in  the  Panel  report)  be  sub¬ 
mitted  to  demonstrate  efficacy  in  hu¬ 
mans.  Such  studies  shall  be  in  accord¬ 
ance  with  the  Panel’s  recommendations 
and  i  601.25(h),  and  shall  be  completed 
within  2  years  of  publication  of  the  final 
order.  Failure  to  submit  adequate  data, 
in  the  form  of  a  license  amendment, 
within  the  specified  time  will  result  in 
the  publication  of  a  notice  of  an  oppor¬ 
tunity  for  hearing  to  revoke  the  product 
license.  Comments  and/or  additional 
data  on  the  Category  niA  status  of  these 
products  are  invited. 

Since  the  Panel’s  conclusions  concern¬ 
ing  the  effectivaiess  of  Category  niA 
drugs  is  amaterlal  fact  within  the  mean¬ 
ing  of  21  UJ3.C.  321  (n)  and  21  CFR  1.21 
the  failure  to  disclose  which  causes  these 
drugs  to  be  misbranded,  the  Commis¬ 
sioner  also  proposes  that  the  circular 
and  the  promotional  matMlal  for  these 
drugs  must  have  a  prominent  boxed 
statement  referencing  the  need  for  fur¬ 
ther  data  to  fully  establish  effectiveness. 
Moreover,  the  Commissioner  also  pro¬ 


poses  that  a  written  informed  consent  be 
obtained  from  participants  in  the  req¬ 
uisite  additional  studies,  that  an  expla¬ 
nation  of  the  product  and  the  purpose 
of  the  study  is  given  and  that  a  clear 
opportunity  to  refuse  to  participate  in 
the  study  is  presented.  Accordingly, 

S  601.25  is  proposed  to  be  amended  to  re¬ 
quire  this  information. 

(d)  Category  IIIB. — Biological  prod¬ 
ucts  for  which  available  data  are  insuffi¬ 
cient  to  classify  their  safety  and  effec¬ 
tiveness  and  should  not  continue  in 
interstate  commerce.  Product  licenses 
are  to  be  revoked  for  the  f(^lowing  prod¬ 
ucts  pending  completion  of  testing  and 
label  revisiem,  as  recommended  in  the 
Panel  report:  Hlstoplasmin  (multiple 
puncture  device),  Lederle  Laboratories, 
license  No.  17;  Mumps  Skin  Test  Anti¬ 
gen,  Ell  Lilly  and  Company,  license  No. 
56;  Diphtheria  Toxin  for  Schick  Test, 
and  Diphtheria  Toxoid  for  Schick  Test 
Control,  Texas  Department  of  Health 
Resources,  license  No.  121;  Diphtheria 
Toxin  for  Schick  Test,  Parke,  Davis  and 
Company,  license  No.  1;  Lsrmphogranu- 
loma  Venereum  Antigen,  E.  R.  Squibb 
and  Sons,  Inc.,  license  No.  52,  Tubercu¬ 
lin,  Old.  Parke,  Davis  and  Company,  li¬ 
cense  No.  1;  Tuberculin,  Old,  Ell  Lilly 
and  Company,  license  No.  56;  Tubercu¬ 
lin,  Old,  Massachusetts  Public  Health 
Biologies  Laboratories,  license  No.  64; 
Tuberculin,  Old,  Texas  Department  of 
Health  Resources,  license  No.  121.  The 
Panel  recommended  a  period  of  2  s^ars 
for  completion  of  testing. 

The  Commissioner  agrees  with  the 
Panel’s  findings  and  recommendations 
concerning  these  drugs  and.  in  accord¬ 
ance  with  §§  601.5  and  601.25(f)(3).  in¬ 
tends  to  publish  a  notice  of  opportunity 
for  hearing  to  revoke  the  licenses  for 
these  products  by  or  before  October  31, 
1977.  Interested  persons  may  comment 
and/or  submit  additional  data  in  re¬ 
sponse  to  the  notice.  In  addition,  with 
respect  to  Diphtheria  Toxin  for  i^hick 
Test  and  Tuberculin,  Old.  processed  by. 
Parke.  Davis  b  Co.,  and  Lymphogranu¬ 
loma  Venereum  Antigen,  processed. 'by 
E.  R.  Squibb  &  Sons,  Inc.,  the  C(Mnmis- 
sioner  also  intends  to  base  rev(x:ation 
upon  the  fact  that  manufacture  has  dis¬ 
continued  to  such  an  extent  that  a 
meaningful  inspection  cannot  be  made, 
as  prescribed  in  S  601.5(b)  (2).  These 
revocation  procedures  will  be  imneces- 
sary  for  Tuberculin.  Old,  manufactured 
by  the  Texas  Department  of  Health  Re¬ 
sources  under  license  No.  121  and  Hlsto¬ 
plasmin  manufactured  by  Lederle  Labo¬ 
ratories  under  license  No.  17  because,  at 
the  request  of  the  licensees,  the  licenses 
were  revoked  on  July  14, 1977  and  August 
11,  1975,  respectively. 

2.  The  Panel  noted  that  specific  re¬ 
quirements,  called  “additional  stand¬ 
ards,’’  for  Tuberculin  (21  CFR  650.10- 
650.15)  and  Diphtheria  Toxin  For  Schick 
Test  (21  CFR  650.1-650.7)  are  published 
in  the  Code  of  Federal  Regulations.  They 
rec(»nmended  that  similar  additional 
standards  be  published  for  CocckUohUn. 
Hlstoplasmin,  Schick  Test  control, 
Lymphogranuloma  Venereiun  Antigen, 
Mumps  Skin  Test  Antigen  and  Trichi¬ 
nella  Extract. 
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The  Commissioner  notes  that  there 
are  existing  standards,  called  “minimum 
requirwnents,”  for  three  of  these  prod¬ 
ucts  and  the  licenses  for  the  others  have 
been  ih-  will  be  proposed  to  be  revoked. 
Accordingly,  it  appears  that  published 
“additional  standards”  are  not  of  high 
privity  at  this  time  but  will  be  codified 
when  feasible  and  if  necessary. 

3.  The  Panel  recommended  that 
$  610.1  be  amended  to  prescribe  specific 
tests  to  insure  sterility,  including  free¬ 
dom  from  mycoplasma  and  viruses, 
which  may  be  present  in  licensed 
Lymphogranulcxna  Venereum  Antigen, 
Mumps  Skin  Test  Antigen,  and  Trichi- 
neUa  Extract  products. 

The  Commissioner  again  notes  that 
these  licenses  have  been  or  will  be  pro¬ 
posed  to  be  revoked.  The  Panel  recom¬ 
mendation  will  be  reconsidered  If  any 
new  license  applications  for  similar 
products  are  received  and  approved. 

4.  Hie  Panel  recommended  that  i  610.- 
13  be  amended  to  define  “extraneous  ma¬ 
terial”  for  each  product  and  that  i  610.- 
13  be  amended  to  include  fungal  antigens 
in  the  list  oi  products  exempted  from 
the  requiremmts  of  a  psrrogen  test. 

ITie  Ckmimissioner  recognizes  that 
some  extraneous  material  is  unavoidable 
in  the  manufacturing  process.  The  tenn 
“extraneous  material”  is  not  intended  to 
include  such  contaminants.  Accordingly, 
to  clarify  the  regulation,  the  Cmnmis- 
siMier  pr(HX)6es  to  amend  1 610.13  to 
specify  that  products  need  to  be  free 
from  avoidable,  extraneous  mat^ial. 

The  Commissioner  also  recognizes  that 
fungal  antigens  are  expected  to  contain 
pyrogens.  However,  the  listing  of  "diag¬ 
nostic  substances”  in  !  610.13(b)  as  being 
among  those  products  exempted  from  the 
requirement  of  a  pyrogen  test  includes 
fungal  antigens.  Accordingly,  there  is  no 
need  to  amend  §  610.13(b). 

5.  The  Panel  recommended  (a)  initia¬ 
tion  of  studies  to  determine  methods  by 
which  reference  standards  can  be  main¬ 
tained  reliably  for  long  periods  of  time, 
(b)  amendment  of  the  biologic  regula¬ 
tions  to  include  a  new  regulation  con¬ 
cerning  standardization  of  skin  test 
products  in  animals  and  man,  and  (c) 
amendment  at  i  610.53  concmiing 
dating  period  fm:  specific  products  to  es¬ 
tablish  a  dating  period  determined  by 
scientific  investigation  for  each  manu¬ 
facturer’s  product. 

The  Commissioner  accepts  the  Panel's 
recommendations  concerning  the  inltia- 
tkm  of  studies  to  assure  that  reference 
standards  can  be  maintained  reliably  for 
long  periods  of  time,  and  the  issuance 
ot  a  regulation  on  the  standardizatkm  of 
skin  test  products.  Scxne  studies  reqion- 
sive  to  the  Panel’s  recommendations  are 
in  progress,  and  others  will  begin  as  soon 
as  feasible  and  as  priorities  permit.  When 
sufficient  data  from  these  studies  will 
permit,  a  proposal  on  standardization 
will  be  pubUsfaed.  Ihe  Oommissioner  ad¬ 
vises  t^t  S  610.53  is  intended  to  pre¬ 
scribe  dating  periods  for  each  product 
type  rather  than  for  each  manufacturer’s 
product.  The  regulation  identifies  the 
dating  period  permitted  and  includes  a 
margin  of  safety.  Data  have  been  pre- 


ROEKAL  tEGISTER,  VOL  42,  NO.  190 — FRIDAY,  SEFTEMZER  30,  1977 


52722 


PROPOSED  RULES 


vlously  submitted  by  each  manufacturer 
demonstrating  stability  within  these 
limits.  However,  the  Ctmimissioner  will 
consider  data  supporting  a  license 
amendment  for  a  s^?arate  or  different 
dating  period  for  the  licensed  product 
manufactured  by  any  particular  licensee. 

6.  The  Panel  noted  that  tl\ere  is  evi¬ 
dence  that  thimerosal  (a  mercurial  pre¬ 
servative)  may  induce  cell  mediated  hy¬ 
persensitivity  to  itself  and  affect  the  size 
of  the  delayed  skin  reaction  in  some  sub¬ 
jects.  This  results,  in  effect,  in  a  false 
positive  reaction.  Tlierefore.  when  other 
preservatives  have  been  demonstrated  to 
be  safe,  effective,  and  nonsensitizing, 
products  containing  thimerosal  should  be 
discontinued.  Accordingly,  a  search  for 
safe,  effective,  and  nonsensitizing  pre¬ 
servatives  as  alternatives  for  thimerosal 
should  be  initiated. 

The  Commissioner  agrees  with  this 
recommendation.  There  are  only  a  few 
preservatives  that  have  been  found  to  be 
safe  and  effective  for  use  in  Injectable 
biological  products.  Other  substances, 
frequently  employed  as  preservatives  in 
nonbiological  products,  are  unacceptable 
because  of  interactions  with  the  protein¬ 
aceous  components  of  biologicals  and 
because  they  may  also  be  sensitizing.  Due 
to  these  problems,  extensive  research  is 
required  to  demonstrate  the  propriety  of 
the  new  preservative  in  each  biological 
product.  Therefore,  when  other  preserv¬ 
atives  are  shown  to  be  safe  and  effective 
In  ongoing  studies  of  biological  products, 
regulations  proposing  their  use  in  place 
of  thimerosal  will  be  considered. 

7.  The  Panel  noted  that  the  following 
antigens,  among  others,  are  frequently 
employed  in  tests  to  assess  immimocom- 
petence  and  recommended  that  they  be 
licensed  for  this  purpase,  subsequent  to 
the  submission  of  effectiveness  and 
standardization  data : 

(a)  Tuberculin,  PPD. 

(b)  Candida  extract  (oidioniycln) . 

(c)  Trichophytln. 

(d)  Streptococcus  antigen  (StreptokinaKe 
Streptodornase) . 

(e)  Mumps  Skin  Test  Antigen. 

The  Commissioner  recognizes  that 
some  physicians,  during  their  normal 
practice  of  medicine,  use  these  products 
to  assess  immunocompetence.  However, 
these  products  are  not  now  labeled  for 
this  purpose  by  the  manufacturer,  and 
no  data  relating  to  the  effectiveness  of 
the  products  for  this  use  have  been  sub¬ 
mitted  to  FDA  to  support  licensure  al- 
teough  there  is  a  clear  need  for  products 
to  assess  immunocompetence.  The  Com¬ 
missioner  encourages  the  acquisition  of 
data  that  would  evaluate  this  use.  How¬ 
ever,  until  such  data  are  provided,  the 
,  labeling  for  these  products  must  not  rep¬ 
resent  or  suggest  usefulness  for  immuno¬ 
competence  testing.  Continued  use  of 
statements  for  this  use  will  result  in  reg¬ 
ulatory  action. 

8.  The  Panel  suggested  that  the  Bio¬ 
logies  regulations  governing  the  manu¬ 
facture  of  Tuberculin  be  amended  to  ac¬ 
quire  that: 


For  each  bulk  lot  of  tuberculin  material 
for  use  on  multiple  puncture  devices  for 
screening  purposes,  the  product  sensitivity 
shall  be  demonstrated  to  be  sufficient  to  elicit 
positive  reactions  In  100  percent  of  at  least 
SO  persons  who  are  known  to  have  had  bac- 
teriologlcally  confirmed  tuberculosis  and  who 
are  tuberculin  positive  as  demonstrated  by  a 
simultaneous  Mantoux  test  with  6  TU  of 
Tuberculin,  Purified  Protein  Derivative  •  •  • 
For  each  bulk  lot  of  tuberculin  material 
for  use  by  the  Mantoux  method,  effectiveness 
data  In  humans  should  be  supplied  to  Include 
( 1 )  comparison  of  the  product  with  the 
standard  by  means  of  dose  response  curves, 
and  (2)  distribution  of  reaction  sizes  In  per¬ 
sons  known  to  be  infected  and  In  those  pre¬ 
sumed  to  be  uninfected  with  Mycobacterium 
tuberculosis  and  in  addition  In  persons  pre¬ 
sumed  to  be  Infected  with  other  mycobac¬ 
teria.  Chemical  characterization  (Including 
protein,  carbohydrate,  lipid  and  nucleic  acid 
content)  should  be  performed  on  each  batch 
to  assess  consistency  of  production  *  *  *. 

The  Commissioner  accepts  the  Panel’s 
recommendations  and  proposes  to  in¬ 
corporate  these  suggestions  by  amending 
Part  650. 

9.  The  Panel  recommended  that  evi¬ 
dence  be  furnished  for  the  long-term 
safety  of  the  red  dye,  PD&C  Red  No.  2,  or 
that  the  dye  be  eliminated  from  the  prod¬ 
uct  Histoplasmin,  produced  by  Parke. 
Davis  and  Company.  This  color  was  orig¬ 
inally  included  in  the  product  in  a  con¬ 
centration  of  1  to  7,000  or  0.143  micro¬ 
grams  per  intracutaneous  dose,  to  ensure 
proper  quality  control  in  the  filling 
operation  by  making  visible  the  ex¬ 
tremely  small  volume  of  fill. 

The  Commissioner  advises  that  action 
has  been  taken  to  reformulate  and  elimi¬ 
nate  the  color  from  the  product.  Various 
alternatives  are  being  explored  to  ensure 
prop>er  quality  control  during  filling. 

The  Commissioner  has  carefully  con¬ 
sidered  the  environmental  effects  of  the 
proposed  regulation  and,  because  the 
proposed  action  will  not  significantly  af¬ 
fect  the  quality  of  the  human  environ¬ 
ment,  has  concluded  that  an  environ¬ 
mental  impact  statement  is  not  required. 
A  copy  of  the  environmental  impact  as¬ 
sessment  is  on  file  with  the  Hearing 
Clerk,  Food  and  Drug  Administration. 

Therefore,  imder  the  Federal  Food. 
Drug,  and  Cosmetic  Act  (secs.  201,  502, 
505,  701,  52  Stat.  1040-1042  as  amended, 
1050-1053  as  amended,  1055-1056  as 
amended  by  70  Stat.  919  and  72  Stat.  948 
(21  U.S.C.  321,  352,  355,  371) ) ,  the  Public 
Health  Service  Act  (sec.  351,  58  Stat.  702 
as  amended  (42  U.S.C.  262)),  and  the 
Administrative  Procedure  Act  (secs.  4. 
10.  60  Stat.  238  and  243  as  amended  (5 
U.S.C.  553,  702,  703,  704)) rand  imder 
authority  delegated  to  him  (21  CFR  5.1), 
the  Commissioner  Is  proposing  that 
Parts  601,  610  and  650  In  Subchapter  F 
of  Chapter  I  of  Title  21  of  the  Code  of 
Federal  Regulations  be  amended  as  fol¬ 
lows: 

PART  601— LICENSING 
1.  In  Part  601  by  amending  S  601.25(h) 
by  revising  the  paragraph  heading  and 
adding  new  (h)  (4)  and  (5)  to  read  as 
follows: 


§  601.25  Review  proeedure*  to  ileler- 
niine  Uiat  licensed  biological  prod¬ 
ucts  are  safe,  effective,  and  not  mis¬ 
branded  under  prescribed,  rcwoni- 
iiiendf^l  or  suggested  conditions  of 
use. 

*  •  •  •  # 

(h)  Additional  studies  and  labeling. 

0*0 

(4)  Labeling  and  promotional  material 
for  products  requiring  addltlontd  studies 
shall  bear  a  box  statement  In  the  follow- 
mg  format: 

— 

,  Based  on  a  review  by  the  Panel  o« 

Review  of  (insert  naae  of  appropriate 
pas*?!)  and  other  inforsiation,  the  Food 
and  Drug  Adainistration  has 
directed  that  further  investigation 
be  conducted  before  this  product  is 
deterained  to  be  fully  affective  for 
the  labeled  indication(s). 


(5)  A  written  informed  consent  shall 
be  obtamed  from  participants  in  the  req¬ 
uisite  additional  studies  explainmg  the 
nature  of  the  product  and  the  investiga¬ 
tion.  The  explanation  shall  consist  of 
such  disclosure  and  be  made  so  that  in¬ 
telligent  and  informed  consent  be  given 
and  that  a  clear  opportunity  to  refuse  is 
presented. 


PART  610 — GENERAL  BIOLOGICAL 
PRODUCTS  STANDARDS 

2.  In  Part  610  byamending  {  610.13  by 
revising  the  introductory  paragraj*  to 
read  as  follows: 

§  610.13  Purity. 

Products  shall  be  free  from  extraneous 
material  except  that  which  is  unavoid¬ 
able  In  the  process  in  the  approved  h- 
cense.  In  addition,  producte  shall  be 
tested  as  provided  in  paragraphs  la)  and 
(b)  of  this  section. 

0  0**0 


PART  650 — ADDITIONAL  STANDARDS 

FOR  DIAGNOSTIC  SUBSTANCES  FOR 

DERMAL  TESTS 

3.  In  Part  650:  a.  By  amending  §  650.13 
by  adding  new  paragraph  (c)  to  read  a.s 
follows: 

§  650.13  PrtMliiclion. 

•  •  •  •  • 

(c)  Chemical  characterization.  Each 
batch  of  powdered  tuberculin  material 
shall  be  chemically  characterized.  In¬ 
cluding  prot^,  carbohydrate,  lipid  and 
nucleic  acid  content  to  assess  consistency 
of  production. 

b.  By  amending  S  650.14,  by  revising 
the  title  to  read  as  follows: 
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§  650.14  Potency  testing  in  animals. 

•  •  •  •  • 

c.  By  redesignating  existing  S  650.15  as 
S  650.16  Equivalent  methodi. 

d.  By  adding  new  9  650.15  to  read  as 
follows: 

§  650.15  Potency  testing  in  humans. 

(a)  The  sensitivity  of  each  batch  of 
tuberculin  material  for  use  on  multiple 
puncture  devices  for  screening  purposes 
shall  be  demonstrated  to  be  sufficient  to 
elicit  positive  reactions  in  100  percent  of 
at  least  50  persons  who  are  known  to 
have  had  bacteriologlcally  confirmed  tu¬ 
berculosis  and  who  are  tuberculin  posi¬ 
tive  as  demonstrated  by  a  simultaneous 
Mantoux  test  with  5  TU  of  Tuberculin, 
Purified  Derivative. 


(b)  The  product  effectiveness  of  each 
batch  of  tuberculin  material  for  use  by 
the  Mantoux  method  shall  include  com¬ 
parison  of  the  product  with  the  standard 
by  means  of<(l)  dose  response  curves, 
and  (2)  distribution  of  reaction  sizes  in 
persons  presiuned  to  be  iminfected  with 
Mycobacterium  tuberculosis  or  other  my¬ 
cobacteria,  in  persons  known  to  be  in¬ 
fected  with  Af.  tuberculosis,  and  in  per¬ 
sons  presumed  to  be  infected  with  other 
mycobacteria. 

Interested  persons  may,  on  or  before 
November  29,  1977,  submit  to  the  Hear¬ 
ing  Clerk  (HPC-20) ,  Pood  and  Drug  Ad¬ 
ministration,  Rm.  4-65,  5600  Fishers 
Lane,  Rockville,  MD  20857,  written  com¬ 
ments  regarding  this  proposal.  Four 
copies  of  all  comments  shall  be  submit¬ 
ted,  except  that  individuals  may  submit 
single  copies  of  comments,  and  shall  be 


identified  with  the  Hearing  Clerk  docket 
niunber  found  in  brackets  in  the  heading 
of  this  document.  Received  comments 
may  be  seen  in  the  above  office  between 
the  hours  of  9  a.m.  and  4  pm.,  Monday 
through  Friday. 

•  •  •  •  • 

Note. — The  Food  and  Drug  Administration 
has  determined  that  this  document  does  not 
contain  a  major  proposal  requiring  prepara¬ 
tion  of  an  Inflation  Impact  statement  under 
Executive  Order  11821  and  OMB  Circular  A- 
107.  A  copy  of  this  Inflation  Impact  assess¬ 
ment  Is  on  flle  with  the  Hearing  Clerk,  Fdod 
and  Drug  Administration. 

•  •  •  •  • 

Dated:  September  19, 1977. 

•  •  •  •  • 

Donald  Kennedy, 

.  Commissioner  of  Food  and  Drugs. 
{PR  Doc.77-28050  Plied  9-29-77;8:45  amj 
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